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mmm^mit. mmmm^co±izm^nrcm&mmx' 

[it*^4] m*m2tm<D*m»mwiz&^T. 
mm&mmts$i¥m&m£<Dm\z\$, mmany^^ 

a. MitTKs.-zL'yA. tJirj, mmfrzmte 

m*mwm<DT\zMi&2ntcm&.mmT* 

Rf&e^s «*fl: 7 )v s =. a. ? a £^ tr c t z&Wl t r 
m$tm7] m$.m5$m<D*mfrmwiz&^T. 

jfcsft. «j»g*ii©TK:tts * 

>©TJ:tt->U3>ift«. f&£*«^ll#«lf 

n. Rf^e**)! ©SlJfte. K->'J3>»flsK©gUPJ:D 

i o ] m*m. i E«©*i»#g«fc*^T. 

W a y'J3X ^IvU^X #J| 

81. 

1 1 ] W*^ 1 IB*0*i»fri6«t*^T. 
tt^WflcJia. «»»l£^LTtt*ttS«©±K«*3 

[»*^ i 2 ] mxm. 1 1 e«©¥*#s«jc* n 



(2) 

2 

[W*^ 1 3 ] tt$g 1 1 K«©¥*#8«fc*5ir> 

*JittRK»lHllftfi«©ifii»K:»J«S n* d t «WtR& 

[W*^ 1 4 ] 1 1 C*©^i»#S«C4J»ri 

T, 

[it 1 5 ] w*s? 1 1 $m<D¥m#ms\z&^ 

[ffi&g 1 6 ] 19*31 1 B*©¥*#8«Ki5^T, 
2 o 3¥3$#:gB. 

[■i*5ii7] at*jaia3*©¥i»#s«c*^T, 

«ilWR*<a«>a*nT*»«:^««©¥i»#:liT**r.t 

[w*gi 1 8 ] m#m 1 7 E*©¥»frs«»c*^ 
»*e»ji©±©¥i»#jitc»j«snfc*a0BS©iftfp« 
±tc»j«snfc*aigis©i(i^*ftj:ofe^tt^ct* 

m&n 1 9 j m^m 1 7 f2«©¥*^Hic*5u 

T, 

ft*gi»Jl©T©¥*ftJIte. -«*fctt£»W**4ft 

[i^2 0] M*9tl 7 
T, 

7.9\t. m*m#m±\z?-hmmm*fti'TMf8,t<n 
tt*ffliiiKttK«aia»KieH-r*»aftt«i*(-r*«iffi 
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(3) 

3 

3 f§i?!i£ *PiM b ft Z t <b t Z> 
T, 

*)n&m-cnm<. »7**)uzmwvitm<tzz 

T. 

^h7>^^<5rt, ft/hoy— K<B«fc 0 fcHCj&vhS 20 

* ^SHf* £fflJfM u z t zftm ft % *mte%i 
Mo 

a< ^.trj. mm<D^tti^-^^tsmmmT 
&z>ztz¥rm£t%ft#$im. 

[M2 8] »*S2 6BE«©3t#SBJCfe^T. 



mM*L<o*m&mifi. m.mmz%$Ltz>m*i&mtz> 
itft<Dffl&£WL-z$>z>zt*®WLftz>yt#&w. 

n, 

i!<h£4#$!<>:-r-g>7\:#§IB. 

[I*S3 1 ] tt$£2 5E«©3t#S«K:*^T, 
¥iSS->'Jn>, W a y'J3>. #H 

So 

[«*3B3 2] -#©a*±K. «»iiiB&»tt£iB* 

[M #31 3 4 ] 3 2 aB*©3tt#S«K*HT. 

>ffilt©Ti|ie#ljgS7i-**. K^r*JUiS»Ttt»<, 

[M*g 3 5 ] W*^ 3 2 S«©7t#SBt^^T. 

rt. «/h©y-h««tot>isii;^/hs<bT. Mx-r-y 

ii<!:-r^>7t#S«. 
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[0 0 0 1 ] 

[0 0 0 2] ii9Pb<«, «SW6»tt:*JK±K**¥ 
[0 0 0 3] *SB9Jtt¥##S«fc*5ttSJR®SS 

a. 

[0 0 0 4] 

z¥m&>>vzi>mfigM l m±\zMimmnffim. x-r-^ 

[0 0 0 5] t^«S81±©¥i#y U n >tt. soi 
(Silicon On Insulator) tmttl. i«^b- JKMIIHtifi 

U. u©SO I ^xAO»iSWfffiH*^UTV»*. 2 1 
itmZ 500~10005^n >©!£*£ i|-> »J 3 >S 
K. 2 2\*mWE*>{fX hn-A~fc5^n>g^ 
'J 3 >BMbK. 2 3 (i/P^ScM* 

[0006] so i £xA-eteofc¥i*#Jfc«iHn»tt, 
m^se»i»2 2 ±cD*ea->u n >i 2 3 aflnmzn^ 
tztb\z, ®\zmm®mwmmMi sh7>-/w (« 

ffim*9)l-tim<®lb : 7>i?7>?. SkT, tiiiM I S 

> • s«n. y-F • as«iBo«a«Fft*«fi«sn. * 
«@KoKafl:** pJUB c & 3 f ij£ £ , ft*® a -> u 
a>">xA±jc*«i3K&»jaufc*^»cJt'<, 

[0 0 0 7] 0 3 (a) ~ (d) fC, *»I->'j3>i 

mis* -> u a >©3i o ^fe-e-s^ m ^tz&m<Dmmm± 

*tS»->U3>Offj«*ife**"r. 0 3 (a) fcfcH 
T, *ISa->'J:3>3 0 lfcJRIMtU -> U 3 >*{fc» 



(4) 

<? 

S i 02 13 0 2£^firr-£>. 

[0 0 0 8] 03 (b) . (c) IC*lf»T. 03 (a) 
trnMLTzS i O2 ^#->'Jn>i:ffi©mjtg B B B ^Un> 

[0 0 0 9] 03 (d) Cfc^T. S i O2 *.%M\ZW 
fi£Lfc->Un>3 0 1 *W«XttXy3 1 >$ r K:<J:DJSS 
»5*n>em:S<-f*. 03 (d) \zm-?£olz, 
ft*© S O I 0>m&t3M»*M$' U n > 3 0 3 i»n 

>Msa v u n > 3 0 1 ©rac s 1 02 302 -Ba^fc 

[0 0 10] SOIfxAlC*^T. *M9B]!W*Jft3 

n-5»^¥^a-> , jn>3 0 i©a<*Ttc«6«3 0 2 

iltl^oTSttSP. H&RBS3 0 2©TK**ffH 

f«ttt(Df^s->U3>3 0 3£atfT<n-r. 

I^i->'J3>I3 0 lCSSotbiK ^©ii 

[001 1 ] **0gS^*^M IS T r IC«fc 0 
20 $ntl^«^. (5*«fl:Ofc»6H f^^t^imx 

[0012] si>mii£SvU3>JiTisg±##£t;5 
<h, m 1 s h^>v J x^©y-h^g^4 , »c^ j f 'j-\r© 

ft*. 0 4teft*©¥^#:SM©ffi©ilj&S0iJ£*-fl#3£ 
VrBBT»«. 0 4©«it»rffi0«, *g»S«±©#*S 
S-/Ua> (M, P o 1 y-S i iUST . ) fC^riSS 

^ (fit*, MOS TrirHTt) &*bTV>5. 
[0 0 13] 4 0 ltt#7X*SWi5£«©S9IX 
IS, 4 0 2 i4 0 3 te^tt^tl 1 X 1 0 19~ 1 X 1 0 20 

K>, 4 0 4 a^MftS;Hi^t'^iaH!5> lxio 
16 c m-3gfl^»^»*©**E4fe£'&tr P £x;HB«T 

[0014] 7-740 2, KH>4 0 3, POx.)l> 

4 04liPo 1 y-S i+tM^fttl/^. 4 0 5 t 
40 4 0 6te, 7-7,4 0 2, FH>4 0 3, P>7x;U4 

0 4£«£trP o 1 y-S i €lftl/T»l«anfci' 1 J3 
>IMt§iSi 02 cn&2-30->ij3>KftK 
Si O2 ©1*14 0 5©Si O2 JiNMOS Tr©y~ 
FIBRRtefc*. 

[0015] 4 0 7 (J, 1 X 1 0 20 c m-3ga©j@jga 
ONi^W^intH5Po 1 y-S ITS. 0, M 

05 TrOy-htSS. NSMOS TrHV-7 
4 0 2, KK>4 03. P£xJU4 0 4, y- Fi&gk 

i4 0 5, y-b4 0 7*6»asn5. 4osa->>j 

so 3>M6<fcRSitttUT»jSLfc4«IBJI6l»BlT»t). 4 0 
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9«7;U3a>SJ*57— *WS«r. 4 10BRU<7;1' 

9^7-7.4 0 2 tSfMrrSffiffiRtf KU-f >114 1 
0*5KH>4 0 3 t««T*«0ffc4s«r»T. iplRllftRk 
l4 0 8I^S$nTH5. 4 11tty'j3>SftIX 

[0 0 16] H4K*TtfB«i6£#^«*©¥*#8 
■ ICSt>Tt), ^IJON^MOST r ©Tffl£&5&9i 
iftIfi4 0lH«8#T*5. XNSMOS T r © 
±ffliJtC$>-5 4 0 8CO*rB^*e»Kfc4 1 HDAy>M>' 
a yl^CSeWf^^ii^f,, Poly-Si* 
KUBjsKSft&NSMOS T r !C«»*«iiSn*^tCJ: 
oTMtSlSllPo 1 y-S i Oft^jKlfCOMUfi 

[0017] 0Hictt^$^«t^*«, ii:S*f/Hx(c 

y'jn> a-Si<hS§T) © h 5 

h^iZQ h 5 >i?^^ OT«ll«ftS«T» 0 , ±481* 

? ©ftflffl \zmn% Z.tU<, h 7 > * ft tc fc * (3 

[0 0 18] ifi^, *tt»->U3>±fc»|jE£JlTV»* 

(BUft, TrtBSTo ) t'fXH:¥*/ha<ft'3T^ 
-5. M*tf**liItt:iWg*fi$!&JiI • KftK • h 5 

>z??\5> CMOS TrtBS-To ) 

^-©Tr©SSTfj£J4llfCl/im£tT*^SanT 
MtcJIIifi-CttO. 2~0. 3tfm©fi3ttt^ 

[0019] 05 «^*CO¥*#SfiCD^ig»f®0«-* 

MOS T r ©#|jg»rffi0£^l,Tt^£. 501IJ1X 
1 0l6cm-3gflE©»lr»»fl[©PS!3F»B«^6j«5¥«f 
ft->U n >M, 5 0 2 t 5 0 3 ttW^n 1 X 1 0 20 c 

>, 5 0 4f*y- h*6«ffll, 5 0 51*1 X 1 o20 cm -3 
gfl^«»£©NST*6***&Sft* Poly-Si* 
£>j£-5y-h, 5 0 6t*y- h 5 0 5 tj;W5iB^5 0 
7 , 5 0 8 1RJ© -> a - h £Bft <tz&<D is <J a >K-fbR* 

^s^f^usi, 5 o 7t4v-x5 o 2\znm.mz& 

mVT^ZTfrS., 5 0 8ttHU< KW>5 0 3 tC* 
«Wi:»«l/T^47fl'5, 5 0 9ttmtf'> l J:i>S 
Itmfrbf&Zrty v'a >R£*LTI^3. 051: 
*^T, NIMOS TrW^a->U3>I5 0 1, 
V-X 5 0 2, KU-f >5 0 3, y- h*fii&R5 0 4, 
Rtfy- h 5 0 5d^ttfi)t$n*. 

[0 0 2 0] y- h 5 0 5©fi$L**0. 5/imKTi 
fi*»<!ft*lCt3n, V-X5 0 2ih*K>5 0 3 ©F>3 



(5) 

<? 

0 1©iSgtt±St5. NSIMOS TrfttMn 
7 - X 5 0 2 &Z>* H U-f > 5 0 3 A^tl^T* 

5 5 0 7 t 5 0 8k:*mW»CfiSaUT^*CtK«t0, 
7J^I5 0 7£5 0 8fcb&t>2>. L^U 

©±©/i y ->"w > 3 >w*^*-> u 3 >mtm^ ^ u 

;!5 0 7 t5 0 8tetoofc«»*. A'>yM ~>3 > 

®<Dt\-m(DQm.<p\zmnz>z.£tf-zg-r, t rat^j&s 

io [0 0 2 1 ] lO«l:Trit'fX!6^3<!a;Si, -^© 

t r izfianzMmtrnK'tZo z.<Dtz®, mm®3&±fo 
izmnznmz&ikcD^nizit^miziiz <^oti> 

■5. ^©i£S, fM»lEl8&fc*^T3fi±-*-**fctt±*U 

*stiHiK©jia*<±#"r*iB*^UTi»*. *wisiss 
wmi&. s tix v » * *^ a -> u ^ > i Tgg±#* * i; & 

i, MOS Tr©y- h««K+fc**U-*'©«»Ji 

[0 0 2 2] HtCft*. tt«tt3£»S«±C»*«»* 

v U 3 >*MiMfM X^fiicB±fC«6iBilSrflrbfe 

fc. 
[0 0 2 3] 

[»M*««f*bJ:3tT*»a] *6**«±©*ISJI>' 
U 3 >CBi3nfcT r *S«fM»f^S*5*^, fin 

©i&3e#±#T-5. «^*6»4fc±fc*5»t>*M6il>' , J 
30 n»g©Sff*i±#bfc«-&, *M*«tt-©«BII-> , J:3 
>©ff*3&i»t»/J:», AO»li¥*SS>' 'J ^ >©Jlffll* 

if\z<<. mm^mnmnx^^mD, sgi*±#u^ 
its. 

[0 0 2 4] fH*©fc«>fc:M I S Tr©4" 

(MOS T r tlTf) ^iCiot, Ctl^^itt^L 
T^<o JWTICMOS T r £WC*tfTBlfiTai:£ 
U, iTMIS T r iCfcMSTteSSo 
io [0 0 2 5] 0611 m <£-&W~ 1 0 0 0 « m©53S 6 
0 l©±fcljp*0. l~$C«m©j$^JJMgg->'J:3>Ji 

6 0 2*J»S*tR±K»fi£SnfcMOS T r ©Br®0 

6 0 3, 6 0 4l*-^n-€ : nMOS Tr 
©7— KU^fX 6 0 5B^iJHI«, 6 0 6(*y 
-h&fbH, 6 0 7«Po 1 y-S id^KS^y-hT 
6 0 8(*MOS T r ©«Sita8&T-$.-55 1 ^^;W 
TS-S. H6TttflSl/T»Sii«. V-X6 0 3, H U- 
-f>604, y-h607 ©±W*, -> U 3 >^<t^ J ? : ' 
•> U 3 >tM^®ISl!T»bnT^5. $7c. 
so W B ->U3>I6 0 2©Ttt-*»»aO*5ll»Bk»T»* 
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s-> ij3>i6 0 2 ©t©53? 6 o i ©mms&s^KT* 

8ifi0©fig£±#$-£3„ 

[0 0 2 6] 07H «&»»#u©*isa-> i J=]>Ji 
k:»ricanfcMos t r©*rffiH©fl&©— «**ut 

7 0 llJJS^ilif A~»tfraCy'Jn>tm 
7 0 2«f$0. l~Stim0l«S-/'j3>i$: 
i^l->'j3>17 0 2(D^\Z, ^x;W7 0 
3, V-7.7 0 4. KW>7 0 5^U y— hS? 
{kK7 0 6. Po 1 y-S i h 7 0 7 £JB2 

^L, MOS Tr«$ntW. 

[0 0 2 7] 7 0 9tt>'U3>a<t*a>SJ**fllHtttl 
K. 7 10lifI7iRT'$D. V-77 0 4tHK 
>7 0 5 K#J*C»SBl3ttTl/>S. 7 1 l«->Ua>SE 
»6^5;^7->'<->3>I, 7 1 2 tiff** Mm 
©»*S!l. 7 1 3 tejp^&H- 1 0 0 0 wmgS©^7 

[0 0 2 8] 0 7IIfeHTfc. MOS T r CD««S8& 

"Ja>»7 0 2tt, T«*lftftitT?**'>'J=i>*{bR 
70 HI. ±{giJ&->'J=J>^b^7 0 9^A'-7-> 

^->3>|7 1 1, SEK:ttttj*8l7 1 2t^7Xl« 

7 i 3*©«ft*i:iinT^«ft». ftaj**8sn*i 
itccfco^ *;wT5fi^ufcs»ttavfc< <, y+*;u 

[0029] t-5T% ■*«atcaj?*6«-r*fc«>o 

ISw-TrMOS T r »C«fc 0 

WIlSw-T r Sra^»f^S-&*Rk:tt. -t© 
Sw-T r <D¥-bnmt KV"f >*Bfcl 5V1S© 

[0 0 3 0] d©P#. ^*6S>' 1 J3>±tC»rioSnfcM 
OS TrttPIMOS TrT|i55i, NSMOS 

Sw-T r ©3=- + *;USttKfi»Cfc*. 

[0031] 0 8 a, m>%mmn % o 1 ±©»t»*<sfl 

yijn>18 0 2»C^fiKSnfcNS!MOS T r ©*8i£ 
8r®l3£^-r. 8 0 1ttS*0. I~gcym©->'j3> 
ttfcB, 8 0 2Sf*.0. l~2/imga©I^MS 
•>Un>I, 8 0 3HP^x;K 8 0 4i8 0 5l^n 
fnv-X, KH >£^LTl><5. 8 0 6«->U3> 
•ftK^Stfay- M6»«, 8 0 7iiPoly-Si 
*>&jS4y-h&*LTH*. 8 0 8teMOS Tr© 



(6) 

/0 

[0 0 3 2] B8fc*5tvr. V-7 8 0 4U8ft3n. 

HH>805 ty— h 8 0 7 tC« 1 5 VffliSfE*sjP 
*.e>ftT<^3„ £©P#, y-h8 0 7iHK>805 
«|S|«{4T$>-57c*. y-Mfi»R8 0 6£&A,T?y- 

h • HU-f >|flKtt«JM4£U&l'». -73, 7"*-h8 0 

7tV-^8 0 4fflH. BP%, V-Xifi«©y-MS» 

fre>9HzUmmifi±Ci>. WE>. V-7 8 0 4©aSII 
^*;U8 0 8S:fiitn-5 + r U-V^«S|-r5h7yy^ 

•SPtPaWfc-^KOtl, ^©NlfflMOST r ©Xl/yy 
a;UK«£E (V-7. • h* K >Mfc«SfE3&«SiEnifi«)*l* 
©y-H«E. RTVt tBS-f) **»*K**bT^ 
<it^M54C5. NIMOS Tr©*^JCtt«E 

5 + t'JtfctfT^5. PIMOS Tr ©*££*> 

icaf.Ae.ns+t Uirt>*-;nr*s. afcicpgyMO 

20 S Tr0Sft0Vtafl, Vt0|6Si^<4§ 
TjlpJ^Urf -5. »nT^a**U^#y-htt«Bi© 
h7-y^tc«e.^?>tl^i, y^Jl^ffi^-f 37S#> 
©, JP*, y-MMUR8 0 6®ITO^iJH*Se 

■r«fc»fc. ±B»**«©*v»y-h«ffirt*j&g£sn 

[0 0 3 3] 5T, ttf&i£JKttl±© P o y - S i iC 
MOS T r ZMrflL. ii^^tOf- hih'H >(C 1 

5 v@ffi©Kmm£flDATt>. ^©mssMtt^ax'j 

a>(;M^n/;MOS T r ©ftditffiKJt^, 

30 fC^/ e C<«tSt©0ftnTl'^®R)T©SS : fo7vbT±^^^ 
[0 0 3 4] 3fc#3S«ffl¥3§#8«Ttt. BSiSB 

©sw-t rmzmz.z>nm$. *jt*««rr<5fc*k: 

*. e»0ttas©**©h7>^^Kinito*« 

40 ass^fifiKT***© h^>v7.^©y-h • v— *iw 
\zmt>zmmt* mm^sw-r r©y-h • v-x 

P B Tlri!jDto?)*#©^ 1 / 3 £fc DIMffc/hS ^tfA 

[0035] y- h«e^R4 i t:^^n-5+^ u -v© h 

y-h • V-7P B 1©t#O^^SI;Iit5. 2 9©i 

^ © i o/fitrtt. «*«^**;u«©»fijet*Tttv 
t. *oy-h • v-*ini©*jw**frir>g, y-h» 
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[0 0 3 6] mz, y-h • 7— XW©*JWM£nKI& 

ss&gB©**© h7>yx^w- steam*© f ^ 

tC. i*tii:l«iett5fcftOI*Sw-T r» 
t, l«fffiiB*Sw-Tr»S:ett-r*fc»©e»lHlK*« 

ssn, ^*;ugB©sg#±#u a>i>y-F • v-t. 
Wfc»«^*«in*5 0. y-F»flsR u-v© F5 

7>y7JH B»0IS*»ric-r*h7>^^©-« 
t, ia*g|5©Sw-T r 
[0 0 3 7] *fEMtt±KLfc«Slilfi»*±©»t'»*» 

i->'j3>n:. ■*m«tcawi&«-r*fc«>©H*s 

w-TrBi, MfBiB*Sw-T r 8SIit4fc»© 

T. y-Ft FF-f >tCiU^mEE;5 s iat>-5ia^Sw-T 
r <£>V t tSBWtU&fc© 

[0 0 3 8] *&, IiSw-T r Htt3tt**it»a/!:6 

3t«aS3tl«SrlHl.O^*. MSw-Tr*I»l/Tl/* 

tf«U-**«E©BHfcfc*. *38Wtt. flMELfc«*S 
w-TrOVt ^W)ZWt7LZ>Z.t£fflmz. Z.<D^) 

— f«at«/hs < r* - t fe a w t it^*. 

[0 0 3 9] *^B^« % a*©a*©?lTffiiSbfc«t5 
SntPo ly-Si^a-Si ^iCjgjefcSnfc F 7 

[0 0 4 0] Ml*, HSKSUfciSttflE*©**©* 

?*Mi&Ltct§-&. uosmh?>>>x?<Dmmzj: 
mm&w&z z. t ffim-o tz. 

[0 0 4 1] 89l:M»T, 9 0 
■r/H 7.mm, 9 0 2 tt&jgli, 9 0 3 (i&*#J 
m, 9 0 4««itt5j»«**t. ^©BIS^H 

t. 0 9 t^r«ijg©¥^s«, s^#ffl¥«^s 

1©-«BS«, &mMM9 0 3£^bT&giJM4©I^ 

jp^«»tt£#s«9 0 4k«u ^7c-*©SBa«e 

T^5fc». MOSISF7>:^X^©i!if£l;:«fc9fg£b 



(7) 

a? 

iitMOSSh^yy^^ffl F V-i >««CEPJn$nfc 

M+t'JJA^Kh^-^^nTLfK ■€■©»*. 
MOSIh7>yX^©lt^I±^?lfgut. 
[0 0 4 2] ±|EHajS©**JRtUTtt. MOSIf 
7 >5?**©lbfn: «fc 0 36± bfc&fcv' U 3 >HMSil» 

T, ftP#F^©»if^tCJ;oTfe> MOSIh7>^^ffl 
K&»J«-r* Jit 

[0 0 4 3] 6i±t:iS^fc*f£Wd<»ftb<fc3t-r<&» 
H**t«>*t. J£TF©#H&3. 

(1) mm«6i»#l±©«^^ilg B B B v , J=i>g(CH*« 
ffiCl^lt *fc*©B* S w- T r » t BtffiB* s 
w-T r#£«»T*fc»©e»@»A*}f*jS;£ftT^* 
3fc#««JB¥**8«fc:i5^T, IfSw-TrOVt 

20 [0 0 4 4] (2) BtrBESw-T r©Jt'J-i'S/h3 

( 3 ) tta«e<t^±©m^av U 3 >, P o 1 y - s 

i , a-Si tCMSnfcT r d t (let -o 

T5S^-r**k: J: U3>, Poly-Si, 
a - S i (pK)jaft±#S:«!ASo 

[0045] (4) lMNiv'Ua^fcaassnfc* 
»{b $ nfc t r *j»frr * z. t c <t o t * a* n «t 

(5) ^m^mmm±izmmmm^LTm^^> 

[0 0 4 6] 

[MtOWI-fifcftofR] lltrBUfc5t3©*»*n 

•eni:wt, *^Bj«^T©^g^!s-r^o 
' rh < i ) 

® MOS T rfr£>j££IS3iiSw-T r ©y-F©fi 

sa, e»@»fi»riE-r*#iic©Mos ttom 
/jN©y— h©s^«t o&\>*. 

•»o [0 0 4 7]© liSw-Tril V-XS^KH 

^tlS^tiJTS^-a^ig (LDDfifjg : Light lyDope 
d Drain) KfcoTH*. 

rs (2) c»r**»^a 

H*Sw-Tr©y-F©«Htt. Bftl£Ufte#j£LTfr> 
SMfflMO S T r ©F«3©«/h©y— F©*S<fc 0 |S| 

[0 0 4 81 SI (3) C»T*«Hfe*a 
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m iz \m m z&m t r & @g& *n%mmmv> ± \z & % m 

[0 0 4 9]© «6»#1±<D^*I« (^Sv'ja 
>, Poly-Si, a-Si) (diJ^T, 

tzmt7)i~-vi± (a i n) m-mxitmt7)i^~ 
t,^##iR©--gB©@mK*>^T, m^*mfcmt&<t 

JIfC^j#$nfcii»[Hli&©+©&M8E*ilXttP o 1 y- 
[0 0 5 0] MtC, /ty>My3>I^ie#ttffliS 

t >mmmm x ts&it ? )v * = r> a tc «t o * . 
sen u) K*tt-3*wfe^a 

[0051] mm (5) fc*fr**ft^R 

[0 0 5 2] 

mum H(riBbfc5t3o«^n^nic^b«fflbfe«? 
KB (i) &tf (2) K»-r**»^st«t*fpffl 

S-T r (CiSt/vr, y— hS^HU-f >ti^*EE*fi^f 
WSPAT^-5t> V t T^Wf-S^ ^©Vt^KlCr)^ 

tsuMos t r fp^m.n^>mwtm^^^m. bp*, 
[0053] y-h&tf Fwr>fc*mffi©;bnfc>*H* 

Sw-Tr©y-hS5fi<Lfe0, V-XRtfHH 

-f >IBO«**«<«IA, -tftSfcKV— * • h*W"f>W 

lC»n*«i««[S/hS<»A.*^tA«T**. 

*, A*E®ftto*H*Sw-T rOV tXtt£/h£< 

»A5:t*«T#5. I*Sw-Tr©y-Hfi 

**S<UT. Sw-TrfflfflS(4I*/hS<t5ut 

[0 0 5 4] Sjg (3) K«r****a<DlCJ:*fP« 



(8) 

JCckoT. flMHttCDKWMBOftJfcbfc, *o*a©* 
[0 0 5 5] SIS (3) K*rr**ft^R©fcJ:*flUfl 

[0 0 5 6] Mlc¥«#flg©±W~J£j££nfc/1-;/:>'<. 
MB (4) fc»T«***a»cJ:ftfliffl 

[0 0 5 7] HH (5) fC*t-r*«Pft#atCJ:-6f^ffl 

£i*«T33fci«>. ft**W©ttflMC«fcoT%>, MOSI 
h^>^7.^©L#^M±#£JfiJfMU ««Sttlc«:Hfc 

mo s s!*fliigKs»fig-r* c fc*t-c*«. 

so [0 0 5 8] 

mmm] bit. Hffi*#Bau*«w©»«*Kwr 
*. (i) a« (2) t»-rs*»«©sijfi« 

OS Tr©RfiI*ii!l/W4. 100 1(1 ->«J 
a >»ftKSfctt53S«*©«£LISlM&. 1 0 0 2 (iiP^ 
0. 1~2 MmSK©»^*ISft>'U3>Bl, 100 3 
ttttt>»fl^PSTifitta»&J*'5P2x;k i 0 0 4t 

1 0 0 5ttPi5i]l/tS»MST*5»lJlSfflNS 
TMW^^SV-^KWX 1 0 0 6«y-h 

io Rftlt. 1 0 0 7ttPo 1 y-S i KfrSj&sy— h« 

[0 0 5 9] H 8 SfcSflESBl OIC^tT r 

tfiRpnJniA*t, -€-©T r © V t tt, ftlHW&SlCfE 

t»Hi i tc^Ti^ic^ftT^. hi 2«. m%mB.® 

±©L D D^iSWMO S T r ©^rffl^jgSr^-r,, S 1 

2 fcfcHTtt, 0 1 0 t»*-r<5#»*»ttfB¥Ofc» 
tfBST-S. 1 2 0 1 1 1 2 0 2tt«l X 1 O20cm-3g 

1 2 0 3 t 1 2 0 4 tt*«J 1 ~ 5 X 1 0 18 c m-3gg©tfc 
so UWi?^!gS©Ni , J/Fii3E^*^fiK-5V-Xt FH >£ 



II I 



45 18 ¥7-98460 



15 

*LTH*. 1 2 0 5ttLDD«jfiSff*fc«>H»J*S 

0OtJ--f HT.^— 9-1 2 0 5<DWiS.Wl\Z. Jt(&H*£<Z>& 
^V-7Wh*H>l 2 0 3 t 1 2 0 4*W#>aA 

ctoMsn, hoim h*x^— y-i 2 0 soMtt 

K. «t)M©V-xMFK>l 2 0 1 t 1 2 0 2 
*M:*>ftAKJ:Dfl^££ft5. *tl 2 0 6 ttY— h 

[0 0 6 0] tZL^T. 01Ot012l:y-MOO 
7tl 2 0 6©M(iLfS^nT^. ^COy-hCD 

lOCDiiSWMOS T r (Dffijgt, EUC^TLDD^ 
jgOQMOS Tr?(J, y-hCfiSL^HCTJ&oT 

LDD«jftfcfeW*Jt«W»^«flEOV-X 1 2 
03tHH>1 2 0 4)WStttLTi*. LDDM 
CDMOS Trro^ItOMOS T r tCjt^ iJittl 

[oo6i] m$immm±nm^mi&&i/>j?><pizM 

PflSnAfcUS. Hi lfcjSfiSfcV t £© 

PS, Pfffltl (C£ilj-&VT ^»j(Dfl^A V t i-f 
5. 010 tC^-Til^-0D«Ps<DMO S T r £0 1 2 (C 
^-TLDD^jgCDMOS T r tC*3^T. 
L6«*«*fcl$©AV t©*«rBl 3 130 
lBLDDiilOMOSTr©, 1 3 0 2liM«)MO 
S TrfflAVtCl&iLT^S. 
[0 0 6 2] 01 3 #"=,1$ ? IC, A V t teL# 

'I<ft4tffi^t<. SfclSfflMOS TrKJt 
^. LDDijeWMO S T r©Sil«l44*C'hStiu 
td^frS. Z.<D&mt. NiOMOS TrTt)PI 
COMOS T r bCD^&ld&^TteS-SfeCDT 

[0 0 6 3 ] 01411 7^f-f^h'J7fXigf 

•5. 14 0 1 tt«a*6fttt*«T»* -> 'J =3 >BflS«, 
1 4 0 2 Utt^^ttaiS 14 0 1 <D±\Z&Z>m^*m 
**ttft'> , Ja>BlT?**. l 4 0 3«#B3tiSB»-r 
SfcfeW®E»jl|ffiT*0. i:fflB»Ml 4 0 3CTl: 

tt^aw&*i*a>' , j3>ttat>T^!teir». 1 4 o 4« 

r?365. iCDIfSw-TrlJMOS Trd^fiEo 
14O5(j;&ilSw-Trl4O40HW 
>«Il:oft«««fif««*t. 1 40 6IJ§I$Sw 
-T r 1 4 0 4©y- h«S»C^ft:*<*j£aiSl**f . 
1 4 0 7«§m^*Sl 4 0 5{C{f^^^-^^>X KM A* 
1 4 0 8«#j£3tE»l 4 0 6Kfll^«:^*YK7 
-f A*-<&^UTl>5. &I^©IliI1 4 0 3, 
Sw-T r 1 4 0 4> flHMI 1 4 0 5. 1 4 0 



(9) 

6, XHMA-1407, YH7^A-1 4 0 8«f 

M*ifiyU3>iii 4 o 2<Dtp-$>mmm*-fri>T¥ 

i**^->'J3>Rl 4 0 2©±l3fKSn5. * 
fc. X h'7^A'-l 4 0 7 tY KM A*- 1 4 0 8 tt4> 
UKthNMUOS TriPlMOS Tr*«5 
MIMOS Tr (CMOS) HSS* «=>JG£oT^-5. 
[0 0 6 4] #5BiJltt, «M*6&H±»ji^*i^S->'J 

3>^jgfig$nfcia*sw-T r icij^x. y— Km® 

ffllASfcJ&H, MOS T r T?S5I^Sw-T r ©y 
-htf>ft££. H3{iSw-T r £!&llrf £fc«&©0 1 4 
(C^TX KM A*— 1 4 0 7 tY KM A'— 1 4 0 8* 

tf. Kft0J»£»J*"r4*»©MOS TrCDrt«/h© 
y-K0fiSA52Mmt*5«^ ilSw-Tr®^ 

©?Bj^lSft>''ja>±Jc»jfS3nfcia*Sw-T r £ 
20 LDDStjgOMOS TrtCfSZLilCtD. y-KS 
tXKU-f>fCl 5 V<Di^mffi* ? lDt)oTt). BSitSw- 
T r ©V t &m*W.lZ/b£ < fcS. 
[0 0 6 5] H±0Rfll:*l>T. IlSw-TrBN 
MMOS T r Zmizmtf T&WlsT&fZtf. PMMO 
S T rtfci<il/^ft^. «^igk!fe±0D^l/^ 

fe, 01 1^01 3fcjj*T1#tttt-t©S*i3"niS.5. 
[0 0 6 6] 01511 BlSw-T r ©»r®0Sr^ 
1". 15 0 1 ttl^iftt^Sy'J a>*ft;|R*fctt 

so 1 5 0 2 »«$[|fitttt 15 0 1 ±t ftttfc»(K 

$nfc»*-0. l~2/*m©#3MMMSSJI>''J:3>. 1 
5 0 3il 5 0 4«^ftt*nPMMOS T r ©V— X 
£KW>, 1 5 0 5(JPoly-Sil*^^y- 
h. 1 5 0 6tt->'j3>*fcKA>&J«*y-h»fl:Bt& 
SbTl^. Kititl 5 0 7(1 KH>1 507 
ty-K 1 5 0 5tC^<7)«EE$riUDAfcB#(C^i;^^2« 
©»*S*t>bT«ri*. QZmiZ&mi 5 0 7©±#]R 
tftfeflHC^I**. 1 5 0 8 teA&ftS:, 1 5 0 9 t 1 5 
1 OteAWftl 5 0 8\Z£^T&2il§fc\Z'kttzn?t 

40 *-J^«lT^5, *CJ:oTJB4Ufc*-;H 5 1 

oa^ssi^cDiistcio kk >ti^iu, fk 
-tcjca-r***. 1507 

U-*tt8g£if*£-ar. K7>yX^m WfcON/ 
OFFJ££<g#5©B£LTL.3:5. 

[0 0 6 7] 01 4i:, T^x^y-^h'J -y^xsy^B 

so T*S3t#»*ffl*WftSBI«)«lS**l/fc. 01 4(C 
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*#**ffl«11R:*t»T»4. I$Sw-TrSl404 
twmWShW&m 1 4 O 3*»6«*Iil*«©>"Jn>lt 

«3&>6**^ttia*Sw-T r»^>H*B»«ffi»*^ 
A$nT^«B*ffiM^&. •>'J3>S«l 40it 
fl^iyij3>il4 0 2©ffitcnac^^^ 

T, SIlSw-T r (DON/OF F £<fc 9 T^iSi®* 

[0 0 6 8] d©P#. ftliSw-TrOl^fcllT 

ISw-T r \Z\*mTtS.\,*£o\Z-?Z>. L^t, Hi^lC 
ttaE#K©fc^flii$f e> EI 0 &A,£3fcrt*iB* Sw-Tr 

ISw-T r \Z&VZ>mz&Z> >)—?n,ffi&'b-$ <T£ 

[0 0 6 9] 01611 01 5 K^-fHsliSw-T r © 
¥BESr^bT^S. 1 6 1 lttP o 1 y - S i 

sy-h, 1 6 1 2 £ 1 6 1 3tt-t*i-£ttss^aa<0P 

I^Mi*^^5V-Xi FW>, 1 6 1 4»^«SS 
->U3>7-f 7>h*, 1 6 1 5f4»l/J#*SS>"J3>Ji 

Sr^LTtiS. y— h 1 6 1 l©ft£teL, y*— hC0i|S 

[0 0 7 0] d©iSSilSw-T r ©ftlCiS 'J 
SW<t4&6Kll. 1612iHH>16 
l 3fci**ftfcy-M 6 1 lOTc^Sy'JnXS 

fty'Ja>tCig^nfcMOS-T r ©V t ^UtT 
5fc#. «fJfib«:J:5HH*Sw-T r(Oy-hfiLtt 

«y- hT©l|M6fi-> 'J 3 >©ffi«£/jN«* < -rsfc*. 
I* S w - T r ©y- HBSiA/hS < T4 i i: £#I 
iTS. SP*3, IlSw-T r ©y- hffittK»lHlBS«f 
l:^l)#»OMOS-Tr<Ort, »/jN©y— htlfCit 

[0071] y- h«3i»/hs»tntf, t r-y-rxfe/h* 

fcD, *M>58£«t>/jNS<fc.&. 

[0072] 0 1 7 a, *%^©7t#aisffl 
©u^sw-Tr (017 (a) ) tmmm^<Duo 

S Tr (017 (B) ) ©¥ffi0£^-r. HBlCfcH 
T, 1701tl 7 0 7iiPoly S I 5 y— 

K 1 7 0 2 <h 1 7 0 8ttffiaa®P£!?IMJI#>&J& 

ay—*, 1 7 o 3 1 1 7 o 9\*mc<mmm<DPM* 

*fi*JB*»6ri6*HU-f>. 1 7 0 4 1 1 7 0 5«it$SW 



(10) 

/<? 

7 o 6 £ l 7 l 0«m^S->'Jn>S©TJc**->'Ja 

[0073] 01 7 (A) iC^rfHSSw-T r«, |S| 
0*>e>93 -51::. L D D#fii© PSMO S Tr 

t&o, 017 (b> tc^TMos Tritmmm^ 

l:#St-5#»fflMOS T r ©ft, «/jN©y-hSt 
y-r-ipS£#OT rT»5. 
[0 0 7 4] 01 7tC*3^T, liSw-T r ©y— h 

io sty-hftji-tn-^nL i<twi, b»@k*©mo 
s t r ®y- hiiif n-enL 2 tw2 1 

»*. Ll(JL2J;t}fi<, WliiW2i0il^t& 
M^tf. «/jN^;U-;USr2MmtL7i 
— 0d<hLT. L2S2/im, W2S1 0 Mm, L 1 
S4iira, W1&2. 5«min. £ © J: 5 tCils?! S 
w-T r ©y-hSiy-hti*^3feb, L^feH^S 
w-T r &LDDm~&\Z-fZ>Z\£\Z£r). mW£tf¥- 
bt HU-f.>fcinto*H*Sw-T rtti, BSPbWcO 

fCOn, ^©V t tt»£*flj*-f . L^fcTfrJWco 

[0075] nil *%w\zfrfr2>¥m#mmzmm 

5gK»j»£l 0 1 tl«aj!f77*!J>6iS:4#lSll«l 

0 2 £7.^— tr 10 3 S^-UT5t»K:aillS5*bfc«|jft 
£WU MSS©Mk:tt«a3t**KT***Sl 0 4 

30 io 5©±ic^tte>nfev"jn>*i^s» i o 6#tcp 

fi£Snfc*ffl@8S*, «**ffli 1 0 7 icj; D l 

o 8\zm^vrzmm&mhT^z>. mm®&*&m.-tz> 

Ayv"<— > 3 >n 0 9©a±«tC«v'Ja>^-^-> 
^--f h5-f h*®l&s^SS->'J=i>^rt;|g|i l O^Efib 
T43 0> &^jwjii o 7i:tjn^*^*i*bii 

*. ffi»ssi o i temmvy-in-mmi sot, 
natagi 5 i ic#tt£>n-5„ H*»icttvhUyi'^!R 
icge^jsnfcissttt^ii i i tzLn&mm-?z>mms™ 

40 -Tr 1 1 2tflUHMK)*j£3nTt>«. WaH^-f/t 

-Eii&»«a3tKi 1 3{Cctoas{aij^b«s^nT^ 

*. *fcia*Sw-T r 1 1 2fe*ii«A^aB3tlWl 1 
3 lC*0»BSnTVi*. 

. [0076] mmmm. 1 o 1 <Dwm%i&wM\z\*mfaWL 

1 i 4*«»«anT^*. o 2©rta 
ffiic{i^a«ffii i 5R^iB(6]iKi i 6*«istte.nT^ 

-2>„ I$Sw-T rll2ll 01 tC^-rj:c>lrLDD 
iKDPSMOS TrT^5)!|5. LDD«S©NS!M 
OS T rt*oTt)fiK 01 iCtt. IKWilHlgSgBtCN 
so iMOS Tr 1 1 7»ntUli. ig«)lHlifSg|5tc:lJ 
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^CONSJ&^P^COMOS T r 0 1 \Zffi 

IfcNIMOS Trll7li, fne,^ffflMOS 
T r (DtTIfcy- HCSS^^T r 
iCNiMOST r coy-hfi£HL 2T&D. HsitgB 
©PiMOS Tr©y-hftSHLlTfe5. Lltt 

JD*5-6H*Sw-T rfflV t 6>&< Si* 

5 -5. 

[0 0 7 7 ] 0 1 C^LTtt^fcW*. ig»lHlS& 

g&lC&S^fccOMOS Trfflrt. g/h©y-HSW2 
S^MOS TriH. BlSw-Trll2ffl 
y-h*SWl 0*i«/^<ft-3T^5. £ CD J; 3 Kit" -5 
t. 3t*»!BltUT%)H*Sw-TrflD3tt:J:D*i;*U 
— £ tttt tttMt C /h 3 < ft & . 

[0 0 7 8 ] (3) l-#T3#f|BJ!CD*M0iJ£ 

erFKK9!-T«. BISK, #§g?JicD*;&6#J£^t- . 1 
8 o i «m^r B -> 'J 3 >S«, 1 8 0 2 liVMiv U 3 

>mi 8 o i n\zm®^ntzm%m&w~e$> : z>i' x ) 

3>IHfcH. 1 8 0 3ttWE'>'J3>»fl:IRl 8 0 2© 

[0079] ->ua >mta* 1 8 0 2H m*.\3#M-t 

WSi->U3>I1 8 0 3tt. SBt>^Ka-A- 
»5i7n>©ff*S»t3Tt»4. 0191C, #|£BJlCDftfJ 
l 9 0 la^iy'JnySS, 19 
0 2IJfM->U3>lSl 9 0 lrtKlftiiiMfci 

5->'Ja>iftI, 1 9 0 3tt->'j3>lt{tBU 9 0 2 
[0 0 8 0] 1 9 04(1 *igf H y U n >K« 1901 

jssnfcBi&i. i 9 o 6«(sii;<m^^-> , j3>ss 

*KSnfclHlK3, 1 9 0 5IJtaii:I1 9 0 2Oil: 

**»iiJtnsa->>j3»ifc»ritsnfciHiBS2&-tn-€ r 

*USbTl>-5. #®8&1 9 0 4, 1 9 0 5, 1 9 0 6 it 

W8t&Ml$.\sT^Z>. 1 9 0 4CD0S&1 £ 1 9 0 6©0 
» 3 tt»fpjSSE3&«B.< , -tn«. iHR**a«K^. 
U 1 9 0 401HI8S1 t 1 9 0 6COE8S3 WTICtimrv 
*6i8UBSte£<. 38£LfcJ»ttl 9 0 4©@K1 t 9 0 6 

^mn&mm&aii' >) 3 1901 tcastf -5. - 
*©y- h seaside* * u ^©rtsmft^fgarr* c: t 

fcft<, 1 9 0 4(D®mi t 1 9 0 6©IeJ&3 £«j£-r 

[0 0 8 1 ] »^JMSft5/'Ja>«l 9 0 3©± 

lC»<SSnfcl 9 0 5 ©Ultt 2 ttftff «K*«fi< . *B8 



(11) 

JR©58£jW&£&H. 3 ©7c©, »ti 
IMS A > U 3 >lf 1 9 0 3 ©TfctMttftSK 1 9 0 2*5 
^ctfci^Sy'Jn^l 9 0 3tcfgi/6*fc3;5£ 
tfcfc^. X, 1 9 0 5<D®i&2tf&m&$:>&&£T2> 
0B©*ait!4»ft6n5SO I ±C 1 9 0 5 ©HI 

B2^&nxn5fc«), jssiatt**«aic»6n*ii]j« 

[0082] B2on xftwomonmnzTfi'?. 0 
2 0 \zmt*mw<Dnffi&mm 1 9 k^t*^©^ 

10 m£#m?Z£Z.*>tf&\,\ wktb* 02OK£i^T 
El 1 9 £#«©®fi)T 1 9 0 1-1 9 0 6 ©£fa©iaBJ3« 
«IBST<2><, 02OlC:fc^T. M^y'Jn^l 9 0 

1 ©-«o«*»ca*a*nfc«a**wRT*4>' i J 3 

>»fl:«ll 9 0 2(D-BI5©^ B B H v'Un>*^*3nT 
l^S. 2 0 0 0 0 2«v'j3>g-fbKT*0, 

-> 'J 3 1 9 0 2 0T®¥ttA3' U 3>^iSt 

SBfoDv^^i^oT^S. fMay'Ja>5^ST5 
ff#, 0!l*.fi8 0"C~i 0 0*CtrllftUfc7KMft;*U^A« 
ft (KOHii) P«F«->U3>X««S«tfA 
20 li. ■>U3>lft(tl 9 0 2tt. KOHgiTiKSy 

**fcU y'J3>i«l 9 0 20D±fc»5»t»*» 
a->'j3>g|l 9 0 3#Xy^>4f$n*©*«F<*«l!l 
feSfe"*". -> 'J 3 >^{tlg 1 9 0 2 ©T©*|gS->'J 3 
>*l»*L-fc«. y'J3>ffti2 0 0 1SO!2 0 0 2 
liBSl/T'bU.Kttft^. X, 2003£2004 
tt v U 3 >»ftK 1 9 0 2 ©TtC^ffiv' 'J 3 > 1 9 0 

I ©— SW^oTl*5igfilf£:^LT<^5. 

[0 0 8 3] 021 IC„ #f69i©flS©^Jfi«&*-r. 0 

30 2 1 \z7&ttmm<D$zi&&n** 019^020 ic^-r* 

ltd&I^T. 01 9&tf02 0i:^®CD®BlTl 9 0 1~ 

i 9 0 6sut2-ooi. 2 0 0 2 ©^©iawitig-t 

[0 0 8 4] 021 2 0 ©£&K09£&&* 

tu5H 02 0IC*-f->'J3>SHfclB|l 9 0 2©T© 
3M£Hr>U3>l 9 0 1 ©-g&T&S 2 0 0 3 £2 0 0 
4*%lr^i:©*-e*5. 02 1«yU3>ift 

II 9 0 2 OTO*<8ft -> 'J 3 > 1 9 0 1 ©£gB#5t± 

[0 0 8 5] 021 ®*^^©H«S^T«> 0 2 0 CO* 
5Sfl©*iSfllfcJ*"*. S/U 3 >»{b«t 1 9 0 2 ©T©* 

*g H i-> , j3>i 9 0 1 (Drnzzntzmffirffc^tzisb. g$ 
snwiit&oT^*. 02 2\z^mm^mm^^ 

to 02 2li. *^BJC0#«#:g»T'*«.7i7x^^*-7 
h U ^7.^7t#^»CO»r®^ji0T'*?). 0 2 2 CO*^ 
^co#^ffge«. 0 2 0\Z7F;T¥m#tiiW\Z&MMlZ 
£<r>mW&m2 2 2 3£t£3»U -> 'J 3 >gg<bl^ 2 2 0 
so 2©TIC?Sca®2 2 2 4 £$A,T'Mft2*K 2 2 2 6 2:12 
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[0086] 2 2 0 1H m^ms. i x i o i6 

cm-3gg) ©P I^ffiW^^SfilSSy 'J3>!fi 
T&O, 02 2ffl£ii»:*5. 02 2©*ffeBB 

§tt!»4->'j:j>a{fc»&2 2 0 2#*9. SS^igg (09 
xtf 1 x l Ol6 cm -3gS) ONS^iW«*>e.riE*#«i 
S->'Ja>2 2 0 3**7-f 5>Htt»C«*l6lC3fl^ 

[0 0 8 7] 02 2T11 HffiSfB*K:-r*fc»K. 7 
-f7>F«t:3 fl<pJ*g A-> 'J 3 0 , ^-n^-'n 

UlIfoCMOS T r i^m^nx^^ikWi^L 

[0088] 2 2 0 411 JMSAi' U a >fflg 2 2 0 1 

©•/'J 3 >B6ftfflt*» e. & -5 y -f -;u f K-fbK-c* *. -> 

U3>i«2 2 0 3ffl±l:$,^IHW B yUa>I 
© 3 <B©-> U =i >7-f 7 > H t'-^n-en lifoCMO 
S T r A<»AdnT^«At. ^n^-'tXWMO S T r 

rOSMSSfct. 3|©Sw-Tr.li*ftfn«i 

h 5 ^ P >®il>f «Sf B y U 3 > 2 2 0 3. 

mmS. (fdAtf 1 X 1 O20cm-3gK) <0P$m**H&» 

f.^KH>2 2 0 5iy-X2 2 0 6, y-hjfiig: 
12 2 0 7, ?— h 2 2 0 8*^i^Sn5. 

[0089] 2 2 0 9H W*j6«»S~ 2 0 0 0 *>d^ 
Xhn-A©i^Po 1 yS i^&^S^WH^HS 

2 2 2 9 t»li»»ft>"J=i>B2 2 0 3©P^©«mW 

««ffij£^T*ias-&fcj?*»w~ 1 o o o*>y7 

hn-A©->U3>*<bl»T»*. 22 1011 7^5 
fO^I^5>WHW>iS2 2 1 l^TJUSlE&ty 
-htt@2 2 0 8 -^^BJiB^ttli 2 2 2 9C0«^W^ 

a*i»<fc«)©->U3>ii<bBt*»&**i i w»»i»T» 

[0 0 9 0] El 2 2 'J 3 220 

1©±(;:, NIMOS Tr^. -?-©N£MOS 
Tr«i®iSa mi X 1 O20 c m-3gg) ftNSRTOfe 
*5ft5V-^2213tKH>2214, y-h-*S 
&g|2 2 1 5, y-ht!2 2 16, EKPSPFHE^ 
e.^-5#«Sf B v l j3>S«2 2 0 ia»S»j«3n*. H 
©NiMOS Tr©FW>2 2 14i:^nfc7 
^5<Bf©*JR*»6J**KW>l|2 2 1 l«t, yU3> 
K{tlR2 2 0 2©±(IfeSP^MOS Tr*665 3 
OcOH^Sw-T rffl#KK>2 2 0 51:0^0, 
3§BJjii5gtt^2 2 2 9K«ffirS#*.*fc«>, 
LTU§, IP^. uCNMMOS Trl«$Sw-T 
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r SJB»S«5fc«)OKI!)lel»0— «»C*-3T*0. R 
»)[HlS§tt¥«S B 3 B -> , Jr3>*1S2 2 0 lClCM^nT 

[0 0 9 1] MIC, H2 2©*fl!©^teiiv' , J3>S« 
©±(C&N£iMOS Tr*^?). fffiNlMOS T 
rttiftiSa (ftixi O20 cm -3g^) ©N3PFM4&J&> 
7.2 2 17th'H>2 2 18 1 y- hS&g: 
B2219, y-h««2 2 2 0, 5! fC P ffFMttfr £ 

tt*^tSii->'ja>li«2 2 o l^SJEJfiSSns. c:© 

io NIMOS Tr©V-X2217tKK>2218 
{Ctt, 7;P5^©#ilgB^2 2 1 2i««SntH4. 

[0 0 9 2] 022 ©feflij JIr> U 31 
±Kl&-3 lffo©NIMOS T rS^0ffifp5HaRtC 
&2> is 2 2 0 2©±(C&.5 3ffi©H5itSw 

-Trt^PSMOS T r tt, SffitdBfrtlTUft 

■z)—D(Dmmm^mss.vx^^o 2221 i4*fsieiss 

BIT**. 2 2 2 3m>*|gm$^a>~i 0 0 0 5:7 

20 □>©53S*0»W*fiT?*t), »*»I2 2 2 2 C<t 
0, M^ B -> U 3 >SI 2201 i;M$nt^-5. 
[0 0 9 3] 0 2 2 ©#fg9!©#SiH*gSTH 5gtC0 
2 2©**aHC**->U3>l*{fcBt2 2 0 2 (DTK. x 
-JW 2 2 2 5 4:*Hn]j§93Sffi 2 2 2 6 KH3;n£®« 
fC$cJlJi2 2 2 4AmSnTl^„ ">'Ja>»ftR2 
2 0 2©Tffl£*Hfll»9iS«2 2 2 6©±TMIl;ft 
■TSttBffc, «SSeiRj3l**;fc«>©BfaBl2 2 2 7*t 
M^nW5. X, *rfagBJ3MR2 2 2 6©iS<±{C 

1 TO#A»6ft*aWft*Itl2 2 2 8*5»ritSnT 

30 ti-5„ 

[0 0 9 4] 02 2JC43l.iT, 3 <H©BSt S w- T r © 

±\zyt¥mz*mwtz7)is.fr*>tfLz> pu-i >m2 2 1 

0 2 2 K*-rWrffiB©4>L*«**Htti!>L 
3MKHB!j©»rH0£8i< <t, ^©7;US*»&ft* KK > 
£2 2 1 lltft^. *-©R#, ->'jn>StftES;Rtfj£^P 

o 1 y-S i Btttawe** ^H>lia^«S2 

2 2 9©±«fttfT«tt£T89l£fc.&. Z.O)tztb. #• 
i^CSw-T r ©ON/OFFlCflH*, Sa^HsR^ 

40 12 2 2 9 i^IlI2 2 2 8 ©M, BP*>&HJitttS© 

*. ^-©iig^, mx\mnmmmM2 2 2 6©tksw- 

tzy>y°<D^, &if Sw-TrfflONl/TWi: 

nt, »*<«*sn*. 

[0 0 9 5] Z.(D£o\Z, 0 2 2 IC^-r*5!^©¥«#: 
SSTtJ, H*Sw-Tr»3i«3t#Wt:aW<t>' , J3> 
Kfl;BI2 2 0 2©±lc»j«sn, L^t>^Ua>tt4bK 
2 2 0 2 0T©3t*«Uc^aWttJ)lilSil->U=i>ttl»* 

50 an, BftssnfcffBfKtta^iiii^iisnT. ^#s« 



ftmW- 7-98460 



23 

[0 0 9 6] L#»t>. I$Sw-T rgf£»)f££ 
»©»f^««©»^B»liII8*«#ISa>' U 3 >Sffi 2 
2 0 1 <D±lZj&rfiZnz>z\t\Z&r). ffiidlHlgS©i!)f^B# 
Kf6£1-*J»rt<¥ISIi-> 1 J3>£«2 2 0 1 

(DUOS TrlC*l»T, ififlE±#K«t*^+ U^li» 

[0 0 9 7] 0 2 3 tt, *»9iO*i»flcS«*»fig'r * 
fc»©Sto#J£«:*-r*fBiB-e<&*. 2 3 0 1 itm&Sk 
y'Jn/Ifc 2 3 0 2ttlP****S^P>eflEOU'5? 
7. h£^LTV>-5. *^ B a B v'Jr3>affi2 3 0 1 ©f ffe 
WKfcHT, l/^h2 3 0 2©.«*^*UT, gsfc-f 

t>2 3 0 3^-ft>fiAt5. KSM'^saA?-* 
gig s a, jmsa -> u 3 >*s fcms©J¥*©*iM3ii -> u 
3>S£S-fJ:?tc. s*nfcjiiax*;M j --T?i**-rtf- 

>*aA-T-5. -tOft. 1 0 0 0 < C£i.±©i5iB-C ! iM£ll 
■>'J3>IS2 3 0 l^Hft-r-SCiJ'ckD, ftALfci 

1 8 fc^t J: 5 a**W©**#Sl*«»*3 ft5. 
[0 0 9 8] jgtcggS (3) K#TS#569§©ffi©Hiti 

#J£iaHJT3. 02 4H *%91<0¥*#&ll®flljSffr 
B0£^1% 2 4 0 1«»HMiy | J3>I 1 24 0 
2«yUn>ifbI. 2 4 0 3«gft7Jl/5^^M, 

2 4 0 4«J¥^WAim~ 1 0 0 0 itmgSOfiSy 
'J3>a«6«t. »^*fii'> , J3>I2 40 1. -> 
'J 3 >gtfbSl 2 4 0 2 , ^{b7;U5^ r >A«2 4 0 3 

»^r a yU3>I2 4 0 ltt, yij3>ifc§2 4 
0 2 tift7;i/5^^M2 4 0 3 ^6j***fi*KO± 
d&D, SOIItftoT^S. 
[0 0 9 9] i^*^y'j3>12 4 0 1 fcJBjfcSft 

itmmmvkimfttz z. t \z «t o . »^«a-> u a > 

12 4 0 1 K38£f*ll&H. JReSlttODSl^ftT^S 
ZvAl2 4 0 3&$>Z>Tzt?>lZ, U 3 >»fl:Bt 2 4 0 
2#&oTfc. ->U3>SMtlK2 4 0 2£Si!U Sfc 
7^5rOAI2 4 0 3l:£bO. *&«J (C fit t - h ~> 

>*£&*»n*l8S->'J3>arK2 4 0 4\zm\1*z. 

[0100] C©8&*tt, 3/ U a >S<:tBt 2 4 0 2 ©J9 
**»S{b7;i'5-^AJi2 4 0 3©ff*J:0*^*^. 
«Atf->U3>IMfcflt2 4 0 2 0f*^SS*>n h 
D-A~jSf*>^hD-AT, S<b7^5^^A2 
4 0 3©JP^*U wm~SCMm©ff*CD*^'{C«, £ £ 

[oioi] -> U n >irtbii> g<b7;u53 

4W/cm-° K, 2. 5W/cm° K, 1. 5W/c 

m° kt&s. Stic. gfb7JUSx?A©?&£iS^te> 
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v 'J 3 >mtm<D® 1 8 0»T»0, ls*"b¥ISA>'>J 

3 >©^n£o ^b7;us A©@n^is 

[0102] 024 (C^-r <fc -5 fc. *ffiWO¥J»#S« 
2 4 0 1 ©E <TC -> U 3 >&{bH 2 4 0 2 

[0103] i2 5ii ^mmomo^mm^r^m 

#8H©#ti£»rffi0£*L-T^£. > 0 2 5 Ic^f &SB© 
#^t«l*«0 2 4 ££<Pli;T&.5©T, $!¥©*:#> 

ic^i'T^n?,©iKBj«#BS-r^. «&© 

[0104] 125ii2 4©S/j;5tu5H 02 4 
20 fcfcl^T, gfk7;^^>>Ai2 4 0 3®f Wiyijn 
>tftl2 4 0 2©«*J:DJS^i:^'3;Si!fc*ttT**. 
£ © «fc 5 K"T * t , bitck 5 tc*«f^|gft>' U 3 > 

• 12401 ic»ricsnfc*sii3iisA«»f^-r*Jitic*o 

T, »H*ISII->U 3 >S 2 4 0 1 KfB£LfcJftH:## 

jSg^v'j3>SKbffll2 4 0 2 ^SttC^SKiliSU 
JRg**©K^S{fc7;i/5x«>AJi2 4 0 3 \Z'MV% 
^ 0 -twig*. ffflEL£**tt£Sfck-h 
*t5*^y'J3>I1S2 4 0 4lCitU Mt>¥l&A2/ 
U3>12 4 0 1 ©iSSWiH-SrBftCiill^SrT 

30 [o i o si 02 6«, *&w<D¥m& : mw<»m<Dnm 

«S*-r«Jt»rffi.HT**. 0 2 6 fc*-TIWfi«fc*l/» 
T«, SO I lT^5»H*^ B y | JJ>I2 4 0 1 © 
Tfc»**fi»Ktt£fc7;l'5 — 5^2 4 0 3-«©*-T" 

£©*£. »^iy'j3>i2 4 o i \zmm 
£ nfc*aiHi»*«»fp"r * c «t k <t o T5fi£-r s 

|V>I^Iy | j3>|2 4 0 1 fciS»S5«LT^*»e 

**©iS^^b7;U5 3.^A« 2 4 0 3 KBS&etoo. 

t- h ->>^T'*^*^ B B B -/'J 3 >S«fc«Bfc:iStf 

40 [0106] i27it *mwv>¥m#mw<Dm<Dmm 

#J£*T«i§#rffl0T&3„ 2 7 0 1 tt»H*l3il->'J 
3>«, 2 7 0 2 t 2 7 0 4«^b7;i/5 3^A«. 2 
7 0 3 «->'J 3 >Kft«. 2 7 0 5 HJ5a»JM&S->U 3 
>S«S*UT^S. 02 7 JC^-r*^BJ©HS£^JT 
^> SO I «T^-&»^¥^li->U3>«2 7 0 1©T 
C*-5«6&^H ^b7^5 3-i?A^2 7 0 2 i2 7 0 
4©p B '5i;:->'j3>g?{bBI2 7 o 3 3&«»*nfcHJB«jfifc 
ftoTHi. 0 2 7 Ic^rwa-Pfi. li^¥^ B i-> l J3 
>I2 7 0 1 tJf ^*^I 3 B -> 1 J3>S«2 7 0 5^-*V? 

so nn^e^©igi^t7;i/53.^AH*^fti>UT^ 
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fl>*fil-> | j3>l«2 7 0 5 £2&tf £8ti£l;:fc -dT 

[0107] 028 (a) ~ (c) \t, 0 2 4 t^f* 

02 8 (a) ~ (c) ©gjg?j&«, *»5£fettftKJ: 
SSO I £;tA<Z)ffr&;£&£fiJfflLT^5<, 02 8 
(a) t£i5HT, 2 8 0 UJ*^ly'j3>Sfi. 2 8 
0 2ll#^ B B B y | J3>M2 8 0 1 SBIfbL-TWen* 
v U 3 >Btft0t-C*5. -> U 3 >Mitm 2 8 0 2 
tt^CH^>^7. hD-A~?£umT&-5,, ->U=J>&{fc 
12 8 0 2 **»fiKSnfc*ttS->'J 3 2 8 0 1 2: 

SlAttS. X, 2 8 0 4IJi©Miiy | J3>l 
*. 2 8 0 3«^S->'Ja>»«2 8 0 4<D%m\ZM 

12 8 0 3at«&S£ftT^*l|M8ft->U 3>£«2 8 0 

[0108] 028 (b) C:J3HT. 900~1200 

«B^y'j3>Sfti2 8 0 2 t^t7M^Ai2 
8 0 3*»f6]S*T«0^te-fr*. JElC, 06 (c) iC 

fc^x« '>ua>*<b«i2 8 o 2*<»j*snfc*«ga->- 

U3>SS2 8 0 1 

«#T«iX^>^CDplo?j£&c>T, ma©/^*.tCf«t«> 
*Tl^±-r?>„ gft7^=^7A!2 8 0 3 

i: -> U a >^bK 2 8 0 2©±(CSO I gT*5»^# 

MS->U3>I2 8 o 5 a*jgj£$na;: 

2 8 0 5CDf<*TIC«. *H8ft->U3>a«2 8 0 IS 

»ibUTT*fc->'j3>»ftit2 802^0, n^m 

^ly'j3>12 8 0 5iyij3>M2 8 0 2 <75«t 

[0 10 9] 02 9ti> gfb7^Sx<7AJi©J£fiScgfi 
CD*P&0T&5. 02 9£fflt^T. -f*>yi/-r-fy 

yacio, m^svUzi>sis±tca<bT;i/5x r >A 
o i 2 9 o 2 kjr o miz. *g«§g 2 9 

0 3|*|£0il;UiO. 0 lmTo r r £XT (D7%MQ\ZffiM 
k-* 2 9 0 4 (C<fc DK£§§§ 2 9 0 3 ft<DUm 
SWAtf 3 0 0*C~4 0 0"CIC±W\ *te»->'J3>S 
ffi 2 9 0 1 2 9 0 2 2 9 0 

[oiio] ^t:. 9 o 5 

*a-^®2 9 0 6K7>=r>#X#.Mf 2 9 0 7*^ 

7)U>j}zzm-f. *n-mmmnm2 9 0 8 son 



2 9 0 9lZ£K))ly#2 9 1 OrttlMfeJ^SZ') 

A 2 9 1 1 fiQ&£nfc7JU5x>7A«^ 

f*. ^D-|^li^«(Dttmm?iit«^JAtf 2 0 0 A, 7 

Jl/zOtfT.fiiftte 1 8 S C CM 1 8 C C) 

5. t^X^N2 ^iAO2 9 12J;0iAl. 

3*#JE*l«rr*>. S*#ffitt0!l*.«2mTo r r T 

$>%><, 

[0111] fcu-mMfrz>e>tsimt&m%7><DE.titf 

$gLT*6> ->f^-2 9 0 5SH*, **SS->'J 
10 Z3>S*2 9 0 l±lc£fb7JU5— tfAH&JBtf-r*. 

0 1 Cffift&ttSU 9 1 3<tfi^§g2 9 1 4\Z£<07S,ffl 

WP#(73i«^jSlil^tt^Jx«2 0WT'$5. 
[0 112] &,±.mWLtz*mWO^t7)l^=-0A<D 

mmtRmmmHi (ares) ttfftfnn^. 03 

0 0 1 BSO I lT$5f^y'J □ >IHtl. 3 0 0 2 
tt->'j3>K<blR, 3 0 0 3tt£{b7;U3=.«7AJI, 3 
0 0 4ttJ#^IyUa>iTJ&5. 
[0 113] 0 3 OlCiJliT. ->'Jn>Kftgt3 0 0 2 
ttv'J 3>^XA|*I<D— BB©@0f 3 0 0 5 KtJUTlSfcS 
SnT^T, -5"<Z)@RlfT, £{b7;U$xSAB#«^i|£ 
igf B yU3>I3 0 0 1 tSSMuWIi. ZLOfcififcis 
30 «,*Ttt, »^*ISJ|->'jn>Ji3 0 0 1 tc^j&snfcii 

J»tt, gfb7;u3-S7AjB3 0 0 atw^isft^'ja 

>3 0 0 l*ta»»LT^*ttBf 3 0 0 5fr<E>!S&G3H4 
©iS^gfb7^3X^AJI3 0 0 3 KgfcD, MCt- 

h->>^tttoTt»a*isa->u 3>s«3 0 0 4izm 

if*. ZCDtcSb. 03 0\Z7H-r*5£W<D*mftmW.\Z& 

300 1 £>*&s±#(affii;te>n&. 

[0114] 031 (a) ~ (d) StfB3 2 (a) ~ 

40 (d) <Dxmmmm\z^K>. 03 oiz^r^mm^m 

^gg©«^7j?*S*To 03 1 (a) t^HT. 3 1 
0 1 U 3 >Stg, 3 10 2 U 3 > 

atg*ai<bUT#6nfc>"j3>iifl;B!, 310 3&-> 

[0 1 1 5] 03 1 (b) fc&tvC, 7* h U Vi/?7 
WlStCJcO, h^3 1 0 SO-^CD^RrrlCUv 5 

X h.^,3 1 0 4£BJtt3. ^-W^, ^->X-y^>^IC 
1/yX 1 0 4*9!»tfctBBf©«ffi*««*>C 
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[0116] 031 (c) fC&^T, ->Un>^b^© 

-«©«n?ra*x3/?->ysn, ^©ifw^iy'j^ 

>a*©*Bi*«*HiStl4. 03 1 (d) KfcHT. g 

6£it*S£it3o d^T\ &fls7;U5x£AJI3 1 0 5 
©«ffitt¥«Tttfc^*«. Jl< 'J n >SHb 

^3 10 6<75affi(iS«¥SiC/<£-pT^'5<, 
[0117)032 (a) CiHT, gffis!(fiStfc-> 
U3>»{tK3 1 0 6©£T£3£fb7;U5X£AJ13 1 

*BA«#*fc¥«ttaft7 , ;i'5-^AJi3 1 0 5j&*»J« 
3*13. CUT. ->U3>BMtit3 1 0 2RZfftmz¥- 

tBtzmt7)\/5.=-<yi±m3 1 o 5A«a®n«?j*£nfc¥ 

*gft->>J=l>S«3 1 0 1 5:llCit5, 
[0 1 1 8] 03 2 (b) tC&HT, MBB£SC£»rfc 

&»^s->'j3>ifi3io6 (znzmfaDt? 
a. ) ^fflits. 032 (c) tc&t^T, iscii 

fiDSgft7^S^^A!3 1 0 5*rtffl8CLT, 9 0 
0~1 2 0 0 , COJ«iaH3»f**t»tt«iB***Haf 

-tLTdififct:. 03 2 (d) K£V> 
T, ->U3>BKbSl3 1 0 2 ttft7JRr^AI3 1 
0 5#»J*3nTt>&*ISft>''J 3>S«3 101 (I 
IRC) ©¥»fi->'Ja>R£W3©ff*K3;TW**4 

BfciTScilCetD. 0 3 0 lc^-f#fig£i#^#f£HJJ0 

[oii9] 03 3it *?£W(Dm<DmM&\&7K-r *m 

fc¥^&3£«©-gB©@^©«jfil*Tffi0£*LT^3„ 
3 3 0 1 (iJP^Wwm~ 1 0 0 0 (tmOf^S->UJ 
>»«. 3 3 0 2«J**-SC=F^>^7. hD-A~&tfm 
©SftTJUSXtfAJi, 3 3 0 3S»*.»ft>^h 
D-A-ft»im(IDi'U3>8ftRS*t. 3 3 0 4(1 
-> 'J a >»fl:fflt 3 3 0 3±fC*ofcli^¥*Sa-> l J3> 
»£BMbbT#j*aft&ff*S = F*>y* hn-AOS 
^#l!Sffl©->U=i>^blBI£*T<, B3 3l:iHTtt. 
-> U 3 >»fl;IBt 3 3 0 4 ©JSH> 'J n >8?fbJll 3 3 0 3 
t»»l/TU4. 3 3 0 5(1 »^*»I-> l J3>Ort 
1X10 16 C m-3gfl[<Ojia[©Pa!^il«*l*»6^SP>> 
xJMH*. 3 3 0 6i3 3 0 7 l^nfn|^#^|y 
ij3>JiOrt, 1 x 1 o20cm-3gg©»g©NSPFI« 
tt£StrV-***£ Fl"f>Mt*t. 3 3 0 8 

w * > y* h □ - a © -> 'j 3 >K{bw*»e. 5 y- h *6 
«, 3 3 0 9\zmmm<DNm*m<fo&'e;tig>i£ik>'V 

3>*>6lS*y-H*S-r. y-h3 3 0 9. y-h» 
113 3 08, 7-7,3 3 0 6, KK>3 3 0 7, P 
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>^x;P3 3 0 5A»6NSMOS (■> 7 >^X^«Sn 

[0 1 2 0) 3 3 1 Q\tm^W^>^7, hP-ACDy 

3 3 11 3 3 0 6 tm^MS^*LT^-57;l/ 

51. 33 12«HK>3 3 0 7tlIM«iSLT 
ls^7^Sit$i4. 3 3 1 1 i3 3 1 2©7;U5.J1« 

WoTM. 3 3 1 3(JyU3>t»b^/ , i7 
io M-y 3 >IT»S. 

[0 12 1] 0 3 3fc*HT, tt*»±miSa->'J=i> 
Cxa (SOIC7XA) (DH&mVa t «^b7 ;u 5 x r> A 
I3 3 0 2iy'j3 >^fbP 3 3 0 3 T» 0 , SOU 
ttP^x;P3 3 0 5i7-X3 3 0 3&Z»'l/-f >3 3 
0 7*^TM. Kl"f >3 3 0 7fC&LT^-57 
J1/S-^AE^3 3 1211 ift7;l/5C?Al3 3 0 

2 t 3 3 0 4©@3ftC*5^T^ftkLTt^. NHJMOS 

>H. fiP^01 lTHP^i^3 3 0 5, 7-7.3 3 0 
20 6&tfKL"f >3 3 0 7T3S£L&?SfcH 7 JUS E* 3 

3 12££*>D. ICSft7;i'S=:"jAi3 3 0 2i7 
;P5SH^3 3 1 2C8MII3 3 1 4^<=,^b7;USX 
■2AH3 3 0 2Stffc-h->>*©«e»#£"rS*l&a 
->'J 3>S«3 3 0 1 £©/t#>, 03 3C;fc 

Hv'J 3 >JBT5E^LfcJ»tt*i>i«Sav' U 3 >B©* 

[0 12 2] fcis, £U:0RHC&t>T. ^br;usx 

30 ^AltLT, A 1 N©{b*^TSfc-tf£>n3#llt£t«J 
tl/TRWl/TStii*. A l x N y ft&tt&toitZtl 

He^ittA 1 NO^ni*!S*;<, 
Z.Z.2L^m.Wl-TZtz.*mW<D¥fWl&A 1 x N y ©{b# 

TgfbT^SX^AtSfi^T^SZltfl A 1 NfcttT 
H&<> Al x N y lCtH>Tt>#*.-5£tT'&5. * 
fc, A 1 N\ZfrZ.T. ^t77<t (A 1 2O3 ) 

40 [0 1 2 3] X. *«WOlfi»llt±0*|gji->'Ja>3&» 
SlS**»#S«C*UT, 02 4, 02 6, 02 81? 
(Cjjrf 2 404^2 8 0 4©X«ttl|ieii->'J 3>fclE 

©iWSWt-^iins. -> U n >llftfll. ^fb 

[0 12 4] 03 411 *56W©**ffa«SfflHT3tt 

fiSfflHfc*£T*-5. 03 4ICi5l>T. ¥3$#»1£3 
so 4 0 Oi, *ffag1£3 4 2 0 t, RS*Mi:5fe*Snfc 
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4oii, u$.imwL±\zmi& 

3 4 1 9frt>Ml&£nZ>o *mtt-&fo3 4 0 0<D±iCSi 
^S0&g&£8tfirt5X K5KA3 4 14iY K^A 
3415t, MY K7^f A*iS^T^llc©SSlS3 

4 1 2 tX K5-f nt««t48»(0fltii3 4 1 3 

-T r 3 4 0 4 tB^«ffi3 4 0 3^3fttlv5. 
[0125] 0 3 4 ±TCD(i7 l e^ 3417i34 

416^34 0 1 CfttL&UT, frgtLTlESbTfc 

-f A*C«0 3 3T?*l/fc¥##SfllH«fcO«IJ«SnT^ 

;u$-<i7AJi3 4 o 2zmwmw.3 4 0 i±tsuisn 
&*« t e* l a*, *fc 5 '= •> a ■ *#Hfc*# 

[0126] m3 5it^.mM<D^m^m<Dmmmmm 

3 5 0 1 tt5^^^7^**6)«4a«il»i 
S. 3 5 0 2tt3fb7;U5-£A«©a&e*fl-©*^tt 
MR. 3 5 0 3 «¥^S-> U ^ >- *lgft -> 'J 3 >> a 

-s i m<D¥-m<*m*7K-?. *mmmi3 5 0 3«t>fc:»j* 
s nfe h 7 > -^t. * ^*fliig»*»»^w & - 1 k j: 0 , 

¥##K3 5 0 3*t56^-r*«Stt. «e**CJSl4 
ft7;W5r:>?A*Oiie»l»3 5 0 2fceto0, 
3 5 0 S+fcti'SS^tteft^. 

[0127] 03 5 <Dmmm\t. ^m&m.3 5 0 

ltfairr&tK X3 5 0 2ttSft;7;i/5:zSAat|WR 
*ffl£*8BKfflJBT**ftJj£a*»*. 03 6 «#fS9i 

6 o i\*&ik7)i>=i-z>&m<Dm^®fcmm&t$-z>i&m 

SSTS>?.. 3 6 0 2tt^lSft">'J3>, ^teH^'Ja 
[0128] £©0 3 6 t*"r«SO*W#g|«lC*^ 
^ffi[sI8S^»^-r5CttC«tO, ¥3*#H3 6 0 2*\Z 

13 6 0 2 4 3 t;ti**SC:t«3i^. 

[o 1 2 9] 03 7 \t*&yi<D¥m#mm<Di&&mnM 
^■rmmmmmx'h^o 370 i«aft7jp5=^A 

*©Bli}»g3»*S:}#t3iie»»«[T**. 3 7 0 211-/ 
U a >»{btt*©*Hlfi«R4*-r. 3 7 0 3 

[0 13 0] d(D0 3 7 II^-r«jt«^^gBlC43^ 



(16) 

mfflHK^Dlf^-r-SrtfCtO. ¥*g#$l3 7 0 34>^ 

m^tb»»3 702 saau m&mm 

OfiSlriSE<b7;U5-'5'A#Olfi»Bi3 7 0 1 

tf, ¥*ttK3 7 o 3 lift v>. 

[0131] 03 70DW|jtfC*^T. 168013 7 0 2^ 
#fiE-r*8*©-t3tt, ^e«tt©i^^*6igt*«3 7 0 
1 *^jA«^b7;P2^r>A©«^, gfb7Jl/S- r 7A 
^EtttStoTl^fcftT**. *»M3 7 0 3* 

v&iz&w&s-z.. *mwm3 703 t&<t7)vs.~v 

A3 7 0 1 tOfflSfffflMCSSn^feS. 

R3 7 0 2j&«**£. E©fflSflUBfcl»<*;i£a<T* 

[0 13 2] HKfc5-0<7)S£tt. &£i*H4©?U^g 

<b 7 ;i/ 5 =. 'O a 00 ± \z m&*m<*m z % «t 0 1> . 
is>)3>mm±\z*m»m&Brfi-tz>*-t>mM,iztzz> 

3&»5T*S. JBJU©K9IK:*iHT. *H5i»tt©» t»tt* 
Vt)K<DM£lsT* £fls7;U3-£A**tf&. -©^{b 
20 7^5:z^A©a^T-©?&fi3WigEtc^fc#{::, 
2. 5W/cm-° K-CftO. iilTS5yij3>l 
iblg£©0. 0 14W/cm-* K«tO«S*^CiS<, ¥ 
•#T»5*ftI->U3>0 1. 5W/cm-° KlCjfc 

^xfeffivio ^ffl^w^t). ^b7;P5-^A^*ffin 

[0133] 03 8 tt#»fi©#5*fl:gfi©te©^J60iJ 
*3*"r*it»rffiBIT*.5. 3 8 0 1 t£39ii|tfft£«. 3 

8 0 2 «a{b7;i/5 A2§<D&^f&&mm&i$-3ii&& 

K, 3 8 0 3tt->'JJ>»fcR. -> U 3 >»ft« 3 8 0 
30 3CD±<D£*^«lC^^>3 8 0 4I^ B B B ->U3>I, 
•>Ua>i«3 8 0 3<D±<Dt¥$kmz$>%3 8 0 5S 
Po 1 y-S i Sr-ttl-^n^LTl^-S. 0 3 8<D#$£W 

(ommmx'it. mmmmmm3 8 0 1. mt7)m-v 

A 3 8 0 2 . y'j3 >Rfc|R 3 8 0 3 tt£Tj8WT»* 
««JA«#^ B 3 B -> l Ja>^3 8 0 5l;WSw-T 
rg^ML, ¥^H->'J n>«3 8 0 41'^n^H^ 
Sw-T rSSi&f^S** A*-[e]g&£^J5£U 7 

7v hu -y v x^Tummt Lxmm-tz z. two] 

40 [0 1 3 4] C©«i6C*^Tt>, J»e»ttOJB^Sl{b 
7^5^ , j7AS3 8 0 2*^SC<hJrJ:«3, 3 8 0 5 CO 

£tta yU3>i \zMf&z ntzmmx -r -y ? > ^ h 7 > 

5>**»&tf¥»»2' 1 J:J>ll3 8 0 4©«flC»ricSn 
7c h*5-f A'-@jES*5»j^UTfc. 
->'ja>^bl^3 8 0 3£SiSU k-hy>ytS5 
^b7;U=^^A®3 8 0 2»cet»D, ^iSfrliT** 
Poly-SiI3 8 0 5SW^y'j3>I3 8 0 
4fC@S-5^i:«^^o ^COPt. 3 8 0 3C0->'Jn>^ 

so hD-ATfeSIiASitLK 
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[0135] 139 (a) ~ (d) £0 4 0 (e) ~ 
(h) H 03 8 i:St*?Si|l«)¥i*ii©aiM 
*^T»ifiWriifHr»<5. C©§Sii?5teH 3gD^t»-& 
&KJ:*SO I I 7xA©f£887jfe£?UfflLT^*. 03 
9 (a) ICfcl^T, 3 9 0 1 BfiI->'j3>If, 3 
9 0 2ttJ|M£lt->U3>*S3 9 0 l£BMfcbT»Sn 
5->U3 >»ftRT»*. -> U 3 >gHtHI 3 9 0 2 ©Jf 

{bBI3 9 0 2#»j£Snfcl|M6Jiv'U:J>S1R3 9 0 1 

[0136] X, 3904 ti&lJIlffittSfc 3 9 0 3B 
jf93i££»ai£3 9 0 4©Sffilc»ritSnfcS{b7 , ;P5=. 

^-fb7^5^^7AH3 9 o 3«sn 
Tfr>«3Httfl&K3 9 0 4&£fiB£-r«. 03 9 

(b) IC&t^T. 9 0 0~ 1 2 0 0 < C©S5i&H£3j<i?>-5 

wiKfiK*3*Hfi;*T?s«A £Msb & -> u 3 >mt 

13 9 0 2 t^b7;U5^^A«3 9 0 3 ZttfoZ^-C 

[0 13 7] SIC, 03 9 (c) tC&l^T. ->'J3>K 
<bH 3 9 0 2 *«»j«Snfc*il8S-> U n >»« 3 9 0 1 

©mm*^t, ^s©/s.^f;:&*£T-p£2rf *. -5-© 

It*. «fl37;W5=«>AJI3 9 0 3fc->U3>||flsBI3 
9 0 2©±KSO I ■Tfe«*lr>J|ittA£'U=i>JI3 9 
0 5 jWBjSS*!*;! £:£&*. 03 9 (d) tC&t^T, 
03 9 (c) ©»Wiy'j3>I3 9O50±l;l/ 

SB©l/vX h£B££L. fe&S«ll:^Xh3 9 0 66 

jbm-. 

[0 13 8] #IC. 04 0 (e) fcfcl^T. H5-f 
^>^ICJ;0> »^¥tSft'>'J3>3 9 0 5^iil, 
^©*£. 1/-/Xh3 9 0 6^^£n. ^©iSSS. v'J 
3>gtfb)8l3 9 0 2O±0fefeMS!:*^gy | J3>l 
3 9 0 7 #38*. 04 0 (f ) fcil»T, Po 1 y-S 

im B B y'J3>3 9 0 8^ifSLm k-yXh^i 

b3 9 0 9£gtf-. #fC, 04 0 (g) fcfcHT, F-7 
-YXy^yiCfcO, Poly-S13 9 0 8Sl7f 
>yu +*»«DI/i?7 h 3 9 0 9 OTKAttKP o I 
y-S i 3 9 1 0£ST. 

[0 1 3 9] 04 0 (h) fcfc^T. L'v'X h 3 9 0 9 
y'J3>i«3 9 0 2©±g|5©£*(l 

*fc:»tt©#tea->U3>3 9 o 7. **«khi;<» 

^©^iyUay3 9 10«5M$n, 0 3 8 fl^f 
#58W<&¥*#811©«jia*Hi#±rt»* - 1 left*. 

[0 14 0] B4 1C. *^BJ©fHl©I^SS0iJT"*.*«ig 
»rB0£^f . 4 10 1 f£¥*#Bt. 4 1 0 2 (22/ US 
>Itffcl8i. 4103ttSft7*5r>5Ai. 4 104tt 

<bfg|4 1 0 2«-a5©©HTr4 1 0 5IC*5lvrRfc£3nT 
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t^T. ^©tSBfT. ^^7;W5X-7AH#¥«^Si4 1 
Olt&ftfebTH*. ^©«jgCfi^Ttt. ¥ig#JBl4 

i o i »c»i«snfc*«iiK**ttfPLfc^Jc*»r^*# 

KrtT*^-r*J»tt. tft7i^Z9Al4 10 3il 
Ir^#ftl4 1 0 1 #it^ftlxT^*filBf 4 10 5*5 
^e«tt©iS^^t7;U5X^A®4 1 0 3lc£:b*. 
Z\(Dtztb. 04 1 (C^-r*^B^©*a»fr^BlCfcUT 

io [0141] i4 2ii ^mM<Dm<Dmw.m^'t^m 

&geB©<f££Bfr®0T&*o 14 211 *&g:#)±©¥3J 
ICTttPo 1 y-S i R±IC*«I1I»#»J«$ 

*. 4 2 0 1 BjU^XtH^OlSifi, 4 2 0 2 « 

jp**=f:*- y 97. v d - a ~& w m©a^b 7 ;u s x -7 a 

d, 4 2 0 3(iS«f t>^hn-A~|[(/m©y 
Unyltt^fT. 42 0411 Il^Po 1 y-S i 
©C31X1 0l6cm-3gS©aifl[OPS!^>B«j#6j«* 
P-7x;Mfi«. 420 5t4 2 0 6(«n-?ni^Po 
20 Iy-Sil©rt, 1 X 1 o20 C m-3g^CDiI^©NgJ 

[0142] 4 2 0 7 I^Poly-Si ISI£$tfb 

4 20 811 y- MMbBU 2 0 7 S:^-r*B#fC|W|B# 
CPoly-S i m<DMmz&tfL2tlZ>'V3>mt 
M. 4 2 0 9 ttJft»&©N$R:*Mlj*-&trP oy-Si 
#5j£4y-h£jjVr. y-h4 2 0 9. y-N»«R 
4 2 0 7, 7-X4 2 0 5, FW>4 2 06, P9X 
;i/4 2 0 4*5NiMOS h-5>v7.^#Jgfig$nT^ 

30 5. 42 10(i)|i!).Sf^y^hD-A©y'J3>S 
^SritfflL-T^^nfctf^Sei&KT**. 4 2 11 
fJV-7 4 2 0 6 t«Hlfi9«a*UTl»*7;PSIB. 4 
212(JFK>4 2 0 6 ttt^WMi^^ UT^*7;U 
S«T$>*. 4 2 1 1 ©7;|/5iai4 2©flfl«K:#tf 
*tCfi£(^. 4 2 1 2©7;P5«tt04 2©*rfiU^#^* 
BBgltfc&oT^*. 42 13«yU3>^t 
«*6jS*A*y 5^3 >WT*S. 

[0 1 4 3] 04 2(C&<^T, Fl"f>4 2 0 6£«L 
Tt»*7;U5 = '7AE»4 2 1 211 g{b7;USX"7A 

40 M4 2 0 2 t4 2 1 4©@Bfft;::fc^T&MLT^*. N 
SMOS h7>^^^lfft *£<!:lc=l:9. »^P o 
1 y-S il, EP%04 2T«P'7x;U4 2 0 4. V- 
X4 2 0 5&tfh*U-l'>4 2 0 6f5?fLfei[l 7^ 
562*14 2 1 2 £g:bD. MtCg{b7^5^'7A« 4 2 
0 2^7^56284 2 1 2©&j»ffif9r4 2 1 4*5fft 
7JU5--7AS4 2 0 2-vi£tf*, Z\(Dtztt>. 1421; 

HA v 'J =i >KJBTSS£ bfcJRtt*V>#i£li-> 'J 3 >H 
so ©ias©±#£K<*[i5#££fO. 
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[0144] &\z, mm (4) \z*t-rz>*%w<Dmmm 
%<k?z®:zmrf-?mm$:m^Zo §43, 045, 0 

4 6i$&5£W<Dm<Dmt&m : $:7K-f* ,m£3-3CD0ffii;: 
&I^T, t»B^<7)fg!fflMfc<7)/ii*(C, £*fc©®fifr(;:te, 

[0 14 5] @4 3l:tl»T, 4 3 0 lBi^MOP 
S*tt*^5J**ilMSIi5' , J 4 3 0 21^ 

§5/'j3 >s« «t 0 *>-*>»SE<oift^ p mTMVommfr *> 

^5PfiJk 4 3 0 3 t4 3 0 4ttflS»«ONS!^*B 
*M>&J5£av-.XStf FWf >, 4 3 0 5«^*- h#g# 
1, 4 3 0 6ttjat«fll©^W*36 i ^*nTliSPo 1 y 
-SI*>5(j54y-b, 4 3 07B»Hi«ONa^M 
l*&lJ5N')i;i', 430 8t4 3 0 9li!«fiSOP 

FWf >. 43 10«KiS 
SO^««^SnT^*Po 1 y-S 

[0 14 6] 4 3 1 1 tt* : ?4!j-*©fc»e>©JPlr»>'Un> 
ftfcK, 4 3 1 2«*«S*T»J*Lfc>'U3>ltfltfR 
**SJ«4*|IM&IM!I. 43 13(iM7Mt*5. 4 

3 1 4itm&m^<Dm^^y^>^ ->3 >KSr*To £ 

[0 1 4 7] 04 3tCi5UT, NikMOS TrllPO 
1^43 0 2, V-X4 3 0 3, KK>4 3 0 4, tf 
-hffi»!4 3 0 5, y-h4 3 0 6*ie.MSn5, 
X, PIMOS TrttN^x^4 3 0 7, y-^4 3 
0 8, HH>4 3 0 9, ^- hi|g§!l4 3 0 5, 

h4 3 i os^Msns. 

[0 14 8] NIMOS Tr&7jCpgyMOS Tr*S 

3>14 3 0 1 \zmVfZ>1£tt-t?fS.<, T r <D_tgl$(;:&5 
J»eJ)M40ffi^y->^->3>«l4 3 l 4K*>»tf* 
&», T r 0-+S**##H/hS<. Sift*** 

T r ftcDfig«±#-f S-tte&l^o 
[0 14 9] H4 4 0*SSWO^i6«tBI4 3®*f£W 
CDll^oaS5i:u5ll, 04 4 US O I ^xA^:® 
fflbT^*jR^T?**. EH*., H4 4t*^T, 44 
0 1 tt¥tt£l>' 'J 3 >S«, 4 4 0 2 ttl^gy U 3 > 
->'J:J>BKtlSiT-<&5„ ufflyU3>l{t!4 4 0 2ffl 
±fc»HJMSB-> 'J 3 >B*«* K) , * Z fCNSMO S T 
r&rjCp^MOS T r i)Wf$,-£nT^%. BP%, SO 
IiliNIMOSTr©P'?i;H 3 0 2 1 7-7 4 3 
03, Kl"f>4 3 0 4SrjCp^MOST r 0N^i;i/ 

4 3 0 7,7-7.4 3 0 8, KH>4 3 0 9A^^o 

[0 15 0] SO I ^xAtC^Tte, TrA«lfft« 
Z t \Z «fc 9 5! £T 3 > 'J 3 > BMbK 4 4 0 2 ©T (C 

*5*tsfi>'U3>*«4 4 o iteaianic<v». l 
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#>U m4 4lZ&^T\t, Tr<D±\Z&Z>/^yi"<-1z/ 
3>K4 3 1 4**j»ei»tt0!)!SS^*flT**fc«>, Tr 
l*3T5S£f •S«itt^R7;P5 4 3 1 3#>&/fy >^-f -> 
a>K4 3 14l:gt)0, SOI i©fiSll-h#blC< 

[0 15 1] X@4 5St 04 4 tHi;< SO I 

VT^zx-mmonmm-Q&z. 4501 «sbj^»* 

«, 4 5 0 2ttiae#tt©iS!^»T36S. zsVzi>WUt 
Bt4 4 0 2«fc0±O«ifittBI4 4tHi;-r**. NIM 
10 OS T r&tfPSJMOST r ©ffi^T^^f 

14 3 1 4t->'j3>tfcl4 4 0 2©TK**J!fte# 
■ 4 5 0 2Cfit»»), , TrISffliSS*5±#f^)ut 

[0 15 2] 0 4 5 <D*Jg^J(0J»^, £91i|6ft£«4 5 

0 1 <Dmmmmt*m< , -> u 3 >&asibiji 4 4 0 2 1 s 

BJM6igfcaig4 5 0 10MI;:fe«Jft£;i|JI4 5 0 2©#ft 
«, TrrtT?5B^-r*H*STfl!lCia* t -r±1?S&**J# 

04 5(ommm\zn^x, mBm^ny->^->3 

20 >143 14 te&Sft T* D , II 4 5 0 2 ll#Jl 

T&oTfc&l^. A'r/Mva >H4 3 1 4(^17 
M4 3 13i»LT^5©T, *6W»Tfc < T«fc & 
Xi^e«14 5 0 2tt^I5ffll^t, &*CJ9| 

[0 15 3] -A\z, Rg (5) K*rr4#fS"ji!©£iS0S 

fceTRCBtWr*. H4 6tt*%93<Z)¥##££<0-~£ 
Jfc#J£^T«5£H<J»Tffi0T&3., Ktiitj$Sfi4 6 0 
4±K«*SIJB4 6 0 3^LTy'Ja>i^ a iIf 
MXWI46 Ol^fl, y'Jn/^HIfA 

30 -fxjgj&@4 6 o i±\zmmm4 6 o 2£*u mum 

4 6 0 2±td»e«ttfCffin7 v c«»ckl9fiK^^e^B4 

6 o 5f>m^nx^^>. 
[0154] zzx\ ttft&3£&£«4 6 0 4it 

eS*ttK«n&«»«kDric*«4 6 0 5teife«&5U« 

»jBK<t»3»j£3n*. $ zizmfcmmzmftfzttmj; 

OfiSSJf 4 6 0 5ltmWmm\Z&K)Ml$.VTb£\<\ 

[0155] 04 7 itt&wo^mfc&tiiomwmmM 

40 jjUtt, »e*JR4 7 0 1 4 6 0 4tS 

mmm4 6 o 3 tomtc»*$nT^*^-c*<&. 04 

0T*-5. 

[0 15 6] 04 6fc*Lfc09£iifc4j£tt. 
4 8 0 1 t»*^JB4 6 0 3©{iM*tjS*gLTl>S^T 

J^fiKB 4 6 0 1 t.l&&mm 4 8 0 1 <OSgg§^0 4 6 tC^ 
UfeHJS«fytCjt^ifi<75:-50T, ,^«f?ftej»H4 8 0 1 

so [ 0 1 5 7 ] 0 4 9 te##£WcD¥##:»«©te©3!j£0tJ 
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*7jk-?mj!t$)WiMmT&z>. mmm4 6 o 2<D±izf*& 
ii4 6 0 5«^o, mrnrnm a & o 3 1 -> u a 

S«IfA''f7Mi4 6 O 1 wwir|3ie««4 8 o 1 

6KI4 6 0 1 lC&^Tfg£T£f&te±T-ffifi>T©f&£3l 
14 8 0 1 £4 6 0 5\zm3Z>Tc#>\Z, 0 4 6ir^Lfc 

4 6 0 1 \ZtE£ 0 fC< l^jglC&^T^S,, 

[0 15 8] #fgBJ©g]4 6~0 4 9CDHSS0iJ{C4o^ 
T, l£i!4 6 0 5, 4 9 0 ll$mm<ti!><D^\:7)l<~ 

-'yAT'hzz.tz&WLt-rz. ^t7)is.-^nm 

fUT&S. M(Cffi^tl4 6 0 2(D±0m&mm4 6 0 5 

[0 15 9] 0 4 9©3lJ£0iJtC:fc^T, »feii4 6 0 

5 UTi^fffl^ITife D, 4 8 0 1 <7)|^e«S«^b 

7)i5.-<yM><Dmm®>T'$>z>t, scffsi^. bp*., 

4 8 0 1 cD»ig«««v'J a >^^^^^/N*'f 
146 0 1 \ZMl$.1sntz<&m%i1fcmE&?Z>Z\£tf& 

o i «;&»^t-&3*#&^. 

[0 16 0] &$£W<Dm4 7~0 4 9 0D3U£WCi5(^ 

t, 14 evmtmmiz, mm^mmm4 6 o 4«. 

[0161] *^B^«E4 6~0 4 9<D^mm\z£n 

-> u a >¥Ms»if/Hxi^i 4601 tc*rt 
•5^^ 4 6 o 2izmmLx, m&mm4 6 o 
sn, ^s^tt->uzi>^^^)«xA'-r7.®fiKg4 6 
o i \zm-?z>mmmm4 6 o 3^*ix, »e*«4 

7 0 1XB4 8 0 1 fiWtfLZtLT^ZrztblZ. ->Un> 
l«5Mlf/HXMl4 6 0 1 KMOS§yjft«lE]i& 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device with which a heat dissipation means to radiate heat in the heat 
generated with this integrated circuit in the semiconductor device with which the integrated circuit is 
formed in the semi-conductor layer was formed. 

[Claim 2] It is the semiconductor device characterized by being the heat-conduction layer by which this 
heat dissipation means was formed on this integrated circuit in the semiconductor device according to 
claim 1. 

[Claim 3] It is the semiconductor device characterized by this heat-conduction layer containing the 
nitriding aluminum in a semiconductor device according to claim 2. 

[Claim 4] It is the semiconductor device which the insulating passivation film is formed between this 
heat-conduction layer and this semi-conductor layer in a semiconductor device according to claim 2, 
and is characterized by this heat-conduction layer containing whether it is the gap chosen from the 
nitriding aluminum, the oxidation aluminum, a metal, and carbon. 

[Claim 5] It is the semiconductor device characterized by being the heat-conduction layer by which this 
heat dissipation means was formed in the bottom of this semi-conductor layer in the semiconductor 
device according to claim 1. 

[Claim 6] It is the semiconductor device characterized by this heat-conduction layer containing the 
nitriding aluminum in a semiconductor device according to claim 5. 

[Claim 7] It is the semiconductor device which laminating formation of an insulator layer and the heat- 
conduction layer is carried out one by one under this semi-conductor layer, and is characterized by this 
heat-conduction layer containing whether it is the gap chosen from the nitriding aluminum, the oxidation 
aluminum, a metal, and carbon in a semiconductor device according to claim 5. 

[Claim 8] The semiconductor device which sequential formation of silicon oxide and the heat-conduction 
layer is carried out under this semi-conductor layer, and is characterized by arranging the substrate of 
either a transparence insulation substrate and a single crystal silicon substrate in the bottom of this 
heat-conduction layer further in a semiconductor device according to claim 5. 

[Claim 9] It is the semiconductor device which this semi-conductor layer consists of single crystal 
silicon, and laminating formation of silicon oxide and the heat-conduction layer is carried out one by one 
under this single crystal silicon in a semiconductor device according to claim 5, and is characterized by 
the thickness of this heat-conduction layer being thicker than the thickness of this silicon oxide. 
[Claim 10] It is the semiconductor device characterized by this semi-conductor layer consisting of 
single crystal silicon, polycrystalline silicon, or amorphous silicon in a semiconductor device according to 
claim 1. 

[Claim 11] It is the semiconductor device which this semi-conductor layer constitutes the ****** 
substrate which pastes up on an insulating substrate through adhesives and changes in a semiconductor 
device according to claim 1, and this heat dissipation means consists of a heat-conduction layer, and is 
characterized by arranging this heat-conduction layer in either between this insulating substrate and 
this semi-conductor layer on this integrated circuit. 

[Claim 12] It is the semiconductor device characterized by being the thin film layer in which this heat- 
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conduction layer contains any one of the nitriding aluminum, the oxidation aluminum, a metal, and the 
carbon in a semiconductor device according to claim 1 1. 

[Claim 13] This compound substrate is a semiconductor device characterized by forming this heat- 
conduction layer near this drive circuit field in a semiconductor device according to claim 1 1 including a 
drive circuit field and a pixel field. 

[Claim 14] This wiring section and this heat-conduction layer are a semiconductor device characterized 
by for this integrated circuit contacting at least by the part in a semiconductor device according to 
claim 1 1 including the wiring section, and being formed. 

[Claim 15] It is the semiconductor device characterized by connecting with the ground section by which 
this heat-conduction layer is contained in this integrated circuit in a semiconductor device according to 
claim 1 1 electrically. 

[Claim 16] It is the semiconductor device characterized by being a thin film layer containing the nitriding 
aluminum by which this heat dissipation means was formed on a semi-conductor layer and in either 
under this semi-conductor layer of ion play TENGU in the semiconductor device according to claim 1. 
[Claim 17] It is the semiconductor device which an insulator layer is embedded in this semi-conductor 
layer, and is characterized by this heat dissipation means being the semi-conductor layer of the field 
where this insulator layer is not embedded in a semiconductor device according to claim 1. 
[Claim 18] The frequency of the integrated circuit formed in the semi-conductor layer on this insulating 
layer in the semiconductor device according to claim 17 of operation is a semiconductor device 
characterized by being fewer than the frequency of the integrated circuit formed on the semi-conductor 
layer of the field where this insulating layer is not embedded of operation. 

[Claim 19] It is the semiconductor device characterized by removing a part or all in a semiconductor 
device according to claim 17, as for the semi-conductor layer under this insulating layer. 
[Claim 20] The semiconductor device characterized by forming in the semi-conductor layer on this 
insulating layer the drive circuit for a pixel switching transistor driving this switching transistor in the 
semi-conductor layer where the insulating layer is not embedded in a semiconductor device according 
to claim 17. 

[Claim 21] An integrated circuit is formed in a semi-conductor layer, and this integrated circuit contains 
an electric field effect mold metal insulator layer semi-conductor transistor. It separates into a drive 
circuit field and a pixel field, respectively, and is formed in them. And this electric field effect mold metal 
insulator layer semi-conductor transistor In a semiconductor device including the gate electrode formed 
through gate dielectric film on this semi-conductor layer, the source field formed in this semi-conductor 
layer, a drain field, and the channel formation field between the source and a drain field This integrated 
circuit is a semiconductor device characterized by including a heat release control means to control 
generation of heat resulting from this integrated circuit. 

[Claim 22] It is the semiconductor device which the gate length of the electric field effect mold metal 
insulator layer transistor of this pixel field makes it longer among many electric field effect mold metal 
insulator layer transistors of this drive circuit field than the minimum gate length in a semiconductor 
device according to claim 21, and is characterized by controlling generation of heat resulting from the 
electric field effect mold metal insulator layer transistor of this pixel field. 

[Claim 23] The semiconductor device characterized by controlling generation of heat which originates in 
the electric field effect mold metal insulator layer transistor of this pixel field by being thin and making 
deep the impurity atom concentration profile of the source field of the electric field effect mold metal 
insulator layer transistor of this pixel field, and a drain field by the side far from this channel near 
[ channel ] this in a semiconductor device according to claim 21. 

[Claim 24] It is the semiconductor device which makes it small whether the width of face of the gate of 
the electric field effect mold metal insulator layer transistor of this pixel field is the same than the 
minimum gate width among many electric field effect mold metal insulator layer transistors of this drive 
circuit field in a semiconductor device according to claim 21, and is characterized by controlling 
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generation of heat resulting from the electric field effect mold metal insulator layer transistor of this 
pixel field. 

[Claim 25] A drive circuit field and a pixel field are formed on one substrate. This drive circuit field The 
integrated circuit formed in the semi-conductor layer is included. This pixel field The switching 
transistor formed in the scan electrode, the signal electrode and this scan electrode and the pixel 
electrode arranged by the intersection of this signal electrode, and the semi-conductor layer is included. 
Light valve equipment characterized by arranging the heat dissipation means for radiating heat to one 
[ this ] substrate in the heat generated in this drive circuit field in the light valve equipment with which 
the electrode was formed on the substrate on another side, and the electro-optics-ingredient was 
pinched between the substrates of this one side and this another side. 

[Claim 26] It is light valve equipment which one [ this ] substrate consists of a compound substrate with 
which support substrate adhesion of the semi-conductor single crystal layer was carried out through 
adhesives in light valve equipment according to claim 25, and is characterized by this heat dissipation 
means being the heat-conduction layer arranged in either between this semi-conductor single crystal 
layer and this support substrate on this integrated circuit. 

[Claim 27] It is light valve equipment characterized by being the thin film layer in which this heat- 
conduction layer contains any one of the nitriding aluminum, the oxidation aluminum, a metal, and the 
carbon in light valve equipment according to claim 26. 

[Claim 28] It is light valve equipment characterized by forming this heat-conduction layer near this 
integrated circuit at least in light valve equipment according to claim 26. 

[Claim 29] Light valve equipment with which an insulating layer is embedded in the semi-conductor layer 
of this pixel field, and the semi-conductor layer of this drive circuit field is characterized by being a heat 
dissipation means for radiating heat in the heat generated at the time of a drive in light valve equipment 
according to claim 25. 

[Claim 30] Light valve equipment characterized by removing a part or all of the semi-conductor layer 
under this insulating layer, arranging the substrate of this another side in the removal section of this 
semi-conductor layer in light valve equipment according to claim 25, and arranging this electro-optics- 
ingredient between the substrates of this one side and this another side. 

[Claim 31] It is light valve equipment characterized by this semi-conductor layer consisting of single 
crystal silicon, polycrystalline silicon, or amorphous silicon in light valve equipment according to claim 25. 
[Claim 32] A drive circuit field and a pixel field are formed on one substrate. This drive circuit field The 
integrated circuit which consists of the electric field effect mold metal insulator layer semi-conductor 
transistor formed in the semi-conductor layer is included. This pixel field A scan electrode, a signal 
electrode, and this scan electrode and the pixel electrode arranged by the intersection of this signal 
electrode, In the light valve equipment with which the electrode was formed in another side on the 
substrate, and the electro-optics-ingredient was pinched between the substrates of this one side and 
this another side including the switching transistor which consists of the electric field effect mold metal 
insulator layer semi-conductor transistor formed in the semi-conductor layer This electric field effect 
mold metal insulator layer semi-conductor transistor The gate electrode formed through gate dielectric 
film on this semi-conductor layer, the source field formed in this semi-conductor layer, Light valve 
equipment characterized by including a heat release control means to control generation of heat 
resulting from this electric field effect mold metal insulator layer semi-conductor transistor, including 
the channel formation field between a drain field, and the source and a drain field. 
[Claim 33] It is light valve equipment which the gate length of this switching transistor makes it longer 
among many electric field effect mold metal insulator layer transistors of this drive circuit field than the 
minimum gate length in light valve equipment according to claim 32, and is characterized by controlling 
generation of heat resulting from this switching transistor. 

[Claim 34] Light valve equipment characterized by controlling generation of heat which originates in this 
switching transistor by being thin and making deep the impurity atom concentration profile of the source 
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field of this switching transistor, and a drain field by the side far from this channel near [ channel ] this 
in light valve equipment according to claim 32. 

[Claim 35] It is light valve equipment which makes it small whether the width of face of the gate of this 
switching transistor is the same than the minimum gate width among many electric field effect mold 
metal insulator layer transistors of this drive circuit field in light valve equipment according to claim 32 t 
and is characterized by controlling generation of heat resulting from this switching transistor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a semiconductor device and its manufacture approach. 
Moreover, this invention relates to the substrate equipment for a drive of a monotonous mold light valve 
used for a direct viewing type display, a projection mold display, etc. 

[0002] It is related with the semiconductor integrated circuit substrate equipment with which the pixel 
electrode group, the switching device group, and the drive circuit element group were formed in more 
detail on the semi-conductor silicon single crystal film on the electric insulation matter. This substrate 
equipment is built into a liquid crystal panel in one, and constitutes the so-called active-matrix 
equipment. 

[0003] Especially this invention relates to the semiconductor device which has the structure where the 
temperature rise of a semiconductor device is not produced by missing the heat to the exterior of a 
semiconductor device, even if it suppresses generating of the heat in a semiconductor device as much 
as possible or heat occurs. 
[0004] 

[Description of the Prior Art] Conventionally, active-matrix equipment was made by forming an 
amorphous silicon or polycrystalline silicon on the electric insulation matter, for example, a transparence 
glass substrate, or a transparence quartz substrate, and forming pixel electrode groups, switching device 
groups, and all the drive circuit element all [ a part or ] on it further. However, the attempt which forms 
said pixel electrode groups, switching device groups, and all the drive circuit element groups on the 
semi-conductor silicon single crystal film on the electric insulation matter was not accomplished. 
[0005] The semi-conductor silicon on the electric insulation film is called SOI (Silicon On Insulator), and 
attracts attention in recent years as a semiconductor device which can be accelerated and integrated 
highly. Drawing 2 shows the structure section Fig. of this SOI wafer. The silicon oxide whose 21 is a 
single crystal silicon substrate with a thickness of 500-1000 microns and whose 22 is the electrical 
insulator of a 100A - about several microns thickness number, and 23 are the single crystal silicon of a 
100A - about several microns thickness number. 



-6- 



[0006] For the semiconductor integrated circuit made from the SOI wafer, since the single-crystal- 
silicon layer 23 on the electric insulation film 22 is very thin, especially an integrated circuit is a 
complementary-type MIS transistor (complementary-type metal and insulating material transistor.), the 
following and complementary type MIS It abbreviates to Tr. it is — a case — between the source and a 
substrate, between a drain and a substrate, and between the gate and a substrate — electric capacity 
is reduced, and the advantage to which improvement in the speed of an integrated circuit is attained, 
and when an electrical insulator 22 exists compared with the case where an integrated circuit is formed, 
on the conventional single crystal silicon wafer, the component isolation region between transistors can 
be made very narrowly, and it has the advantage to which high integration becomes possible. 
[0007] Drawing 3 (a) The creation approach of the conventional insulator layer top single crystal silicon 
of having used the lamination method of single crystal silicon and single crystal silicon for - (d) is shown. 
Single crystal silicon 301 is oxidized thermally in drawing 3 (a), and it is silicon oxide Si02. A layer 302 is 
formed. 

[0008] Si02 prepared by drawing 3 (a) in drawing 3 (b) and (c) With silicon and other single crystal 
silicon 303 are made to rival in an elevated-temperature condition. 

[0009] It sets to drawing 3 (d) and is Si02. The silicon 301 formed in the front face is made thin in 
thickness of several microns or less by polish or etching. As shown in drawing 3 (d), the structure of the 
conventional SOI had the common case where Si02 302 1 layer exists between the thick single crystal 
silicon 303 and the thin single crystal silicon 301. 

[0010] Since an insulator layer 302 exists in a SOI wafer immediately under the thin single crystal silicon 
301 with which an integrated circuit is formed, it does not escape to the thick single crystal silicon 303 
of half-conductivity which has the heat generated according to the current which flows while the 
integrated circuit is operating under an insulator layer 302, but heat will collect on the thin single- 
crystal-silicon layer 301, and will raise the temperature of the thin single-crystal-silicon layer with the 
passage of time. 

[0011] An integrated circuit is a complementary type MIS. If transistor size is made small for high 
integration when formed of Tr, the current which flows in a transistor will increase and will become large 
[ the degree of a temperature rise ]. 

[0012] When a temperature rise arises in a thin single-crystal-silicon layer, in the gate dielectric film of 
an MIS transistor, it will become easy to generate many trapping levels of a carrier, fluctuation of 
transistor characteristics will be produced, and the dependability of an integrated circuit will be spoiled 
further. Drawing 4 is the structure section Fig. showing other examples of the conventional 
semiconductor device. The structure section Fig. of drawing 4 shows the metal, the oxide film, and the 
semi-conductor electric field effect mold transistor (it abbreviates to MOS Tr henceforth) of the N type 
formed in the polycrystalline silicon on an insulating substrate (it abbreviates to Poly-Si henceforth.). 
[0013] The source with which 401 consists of about [ 1x1019 to 1x1 020cm - ] three high-concentration 
N type impurity, respectively as for transparence substrates, such as glass or a quartz, and 402 and 403 
and a drain, and 404 are P well fields which contain the impurity of about [ 1x1 01 6cm - ] three thin 
concentration, hardly including an impurity. 

[0014] The source 402, the drain 403, and the P well 404 are formed into Poly-Si. silicon oxide Si 02 
which 405 and 406 oxidized Poly-Si containing the source 402, a drain 403, and the P well 404, and was 
formed it is . These two silicon oxide Si 02 Si 02 of inside 405 NMOS It becomes gate dielectric film of 
Tr. 

[0015] 407 is Poly-Si in which about [ 1x1 020cm - ] three high-concentration N type impurity is 
contained, and is MOS. It becomes the gate of Tr. N-channel MOS Tr is formed from the source 402, a 
drain 403, the P well 404, gate dielectric film 405, and the gate 407. 408 is the middle insulator layer 
which deposited and formed silicon oxide, and 409 shows the drain electrode with which 410 similarly 
consists the source electrode which consists of aluminum of aluminum. The middle insulator layer 408 is 
removed in the part where the part and the drain electrode 410 with which the source electrode 409 
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contacts the source 402 contact a drain 403. 41 1 is passivation film which consists of a silicon nitride or 
silicon oxide. 

[0016] The transparence insulating substrate 401 which is in the N-channel MOS Tr bottom too also in 
the conventional semiconductor device with the cross-section structure shown in drawing 4 is an 
insulator, and N-channel MOS. N-channel MOS by which the middle insulator layer of 408 with Tr 
bottom was also formed into Poly-Si since both the passivation film of 41 1 was also insulator layers The 
heat generated when a current flows to Tr has structure which cannot escape easily out of Poly-Si. 
[0017] The heat generated when a current flows in a transistor since the transistor structure mist beam 
transistor bottom of the amorphous silicon (it abbreviates to a~Si henceforth) formed on the 
transparence insulating substrate mainly used for the display device is an insulating substrate and the 
bottoms are insulator layers, such as passivation, although not shown in a drawing is the bank and a 
cone in a transistor, without getting off on the outside of a transistor. 

[0018] In recent years, in the integrated circuit currently formed on single crystal silicon, the transistor 
(it abbreviates to Tr henceforth.) size which constitutes the integrated circuit is small every year. For 
example, when an integrated circuit consists of a complementary-type metal, an oxide film, and a semi- 
conductor transistor (it abbreviates to CMOS Tr henceforth.), 1 micrometer or less is already realized 
and, recently, as for the die-length dimension of Tr, the die-length dimension of 0.2-0.3 micrometers is 
going to be realized further. 

[0019] Drawing 5 shows the structure section Fig. of the conventional semiconductor device. Drawing 5 
is N-channel MOS formed in single crystal silicon. The structure section Fig. of Tr is shown. The single- 
crystal-silicon layer to which 501 changes from the P type impurity of about [ 1x1 01 6cm - ] three thin 
concentration, The gate which consists of Poly-Si in which, as for the source with which 502 and 503 
consist of about [ 1x1 020cm - ] three high-concentration N type impurity, respectively, a drain, and 504, 
gate dielectric film is contained in, and, as for 505, about [ 1x1 020cm - ] three high-concentration N 
type impurity is contained. The middle insulator layer which consists of silicon oxide for 506 to prevent 
the short-circuit between the gate 505 and the aluminum wiring 507,508, the aluminum which has 
connected 507 to the source 502 electrically, the aluminum which has connected 508 electrically [ it is 
the same and ] to a drain 503, 509 shows the passivation film which consists for example, of a silicon 
nitride. It sets to drawing 5 and is N-channel MOS. Tr consists of the single-crystal-silicon layer 501, 
the source 502, a drain 503, gate dielectric film 504, and the gate 505. 

[0020] die-length L of the gate 505 — 0.5 micrometers or less — short — **** — it is alike, and takes, 
and the current which flows between the source 502 and a drain 503 increases, consequently the 
temperature of the single-crystal-silicon layer 501 rises. N-channel MOS The heat generated within Tr 
gets across also to the aluminum layers 507 and 508, when the source 502 and a drain 503 have 
connected with aluminum 507 and 508 electrically, respectively. However, since it was the insulator layer 
which is inferior to the thermal conductivity of a silicon nitride or silicon oxide in the passivation film on 
an aluminum layer conventionally, the heat which got across to the aluminum layers 507 and 508 could 
not be escaped in the air of the outside of the passivation film, but the temperature of the field in which 
Tr is formed has risen. 

[0021] Thus, if Tr size becomes small, the current which flows to that Tr will increase. For this reason, 
the current which flows to the whole integrated circuit is very large compared with conventional it. 
Consequently, the phenomenon in which go up and the temperature of an integrated circuit rises has 
produced the heat generated in an integrated circuit. It is MOS when a temperature rise arises in the 
single-crystal-silicon layer in which the integrated circuit is formed. In the gate dielectric film of Tr, it 
will become easy to generate much capture ranking of a carrier, fluctuation of transistor characteristics 
will be produced, and the dependability of an integrated circuit will be spoiled further. 
[0022] Furthermore, it has the silicon single crystal thin film device formative layer through a binder 
layer conventionally on an insulating support substrate, the semi-conductor substrate of structure with 
an insulating layer and the semi-conductor substrate for light valves carry out on said silicon single 
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crystal thin film device formative layer, and it is **********. 
[0023] 

[Problem(s) to be Solved by the Invention] When carrying out long duration actuation of the Tr formed in 
the single crystal silicon on an insulating substrate (i.e., when a long duration current flows), the 
temperature of the single crystal silicon of the part where a current flows for the heat generated when a 
current flows rises. As long as the generated heat cannot escape easily and a current is continuing 
flowing since the thickness of the single crystal silicon of half-conductivity is thin, and since the 
perimeter of thin single crystal silicon is surrounded with an electrical insulator or air when the 
temperature of the thin single-crystal-silicon film in an electric insulation lifter rises, temperature 
continues rising. 

[0024] At the text, since it is easy, it is MIS. Most general metal, oxide film, and semi-conductor 
transistor also in Tr (it abbreviates to MOS Tr) are taken for an example, and is explained after this. It is 
MOS below. All the things for which Tr is mentioned as an example and explained are MIS. It is applied 
also to Tr. 

[0025] Drawing 6 is MOS formed on the substrate which has the thin single-crystal-silicon layer 602 
with a thickness of 0.1 -several micrometers on the quartz 601 of 100-1000 micrometers of thickness 
numbers. The sectional view of Tr is shown. 603 and 604 are MOS, respectively. It is the gate where the 
source of Tr, a drain, and 605 consist in a well field, and gate oxide and 607 consist of Poly-Si in 606. 
608 is MOS. It is the channel which is the current path of Tr. Although omitted in drawing 6 , the upper 
part of the source 603, a drain 604, and the gate 607 is covered with insulating materials, such as silicon 
oxide and a silicon nitride. Moreover, the bottom of the thin single-crystal-silicon layer 602 is a quartz 
which is an electrical insulator too. For this reason, if a current flows to the channel 608 which is a 
current path and heat occurs, since the channel 608 is surrounded by the electric insulation matter of 
the electric insulation film of upside silicon oxide or a silicon nitride, or the quartz 601 under the single- 
crystal-silicon layer 602, this heat cannot escape easily and it will raise about 608-channel temperature. 
[0026] Drawing 7 is MOS formed in the single-crystal-silicon layer of an electric insulation lifter. Other 
examples of the sectional view of Tr are shown. 701 shows the silicon oxide of a 1000A - several 
micrometers thickness number, and 702 shows a thin single-crystal-silicon layer with a thickness of 
0.1 -several micrometers. Into the thin single-crystal-silicon layer 702, a well 703, the source 704, and a 
drain 705 are formed, gate oxide 706 and the gate 707 which consists of Poly-Si are formed, and it is 
MOS. Tr is formed. 

[0027] The interlayer insulation film with which 709 consists of silicon oxide, and 710 are metal 
aluminum, and are separately connected to the source 704 and a drain 705. As for the passivation film 
with which 71 1 consists of a silicon nitride, and 712, adhesives with a thickness of several micrometers 
and 713 are the glass substrates of about 100-1000 micrometers of thickness numbers. 
[0028] It also sets to drawing 7 and is MOS. If a current flows to the channel 708 used as the current 
path of Tr, the heat which generated the bottom by the channel again when a current flowed since it 
was further surrounded by adhesives 712 and the insulating material of glass substrate 713 grade, silicon 
oxide 709, the passivation film 711, and cannot escape easily to the silicon oxide 701 whose thin single- 
crystal-silicon layer 702 is an insulator layer about the bottom, and the temperature of the channel 
section will rise to it. 

[0029] By the way, with the semiconductor device for light valve substrates in which the drive circuit for 
driving the pixel switching transistor group (it abbreviating to a pixel Sw~Tr group below) and this pixel 
Sw-Tr group for carrying out selection electric supply to a pixel electrode is formed, pixel Sw-Tr is 
MOS. When are formed of Tr and carrying out selection actuation of a certain pixel Sw-Tr, the about 
[ 1 5V ] high voltage is applied to the gate electrode and drain electrode of that Sw-Tr. 
[0030] MOS formed on single crystal silicon at this time Tr is P-channel MOS. It is N-channel MOS in 
case of Tr. A very large current flows in case of Tr. For this reason, the channel section of Sw-Tr 
formed on the thin single crystal silicon of an electric insulation lifter becomes an elevated temperature. 
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[0031] Drawing 8 is N-channel MOS formed in the thin single-crystal-silicon layer 802 on an electrical 
insulator 801. The structure section Fig. of Tr is shown. In 801, a thin single-crystal-silicon layer with a 
thickness of about 0.1-2 micrometers and 803 show P well, and, as for silicon oxide with a thickness of 
0.1 -several micrometers and 802, 804 and 805 show the source and a drain, respectively. The gate 
dielectric film with which 806 consists of silicon oxide, and 807 show the gate which consists of Poly-Si. 
808 is MOS. It is a channel used as the current path of Tr. 

[0032] In drawing 8 , the source 804 is grounded and the high voltage of 15V is applied to a drain 805 
and the gate 807. Since the gate 807 and a drain 805 are these potentials at this time, on both sides of 
gate dielectric film 806, electric field are not produced between gate drains. On the other hand, high 
electric field join the gate dielectric film of a between [ the gate 807 and the sources 804 (the source 
near / i.e., /) ]. A new problem arises from an elevated temperature and two events of high electric field. 
That is, the trap level which captures the carrier which flows a channel 808 near the source 804 occurs 
in large quantities. The problem that the threshold voltage (it abbreviates to gate voltage in case a 
current begins to flow between source drains, and following Vt ) of MOSTr of this N type increases 
gradually arises as the time amount to which the current is flowing when the carrier which is flowing is 
caught in large quantities by these traps is formed. N-channel MOS The carrier which is flowing in Tr is 
an electron and the carrier caught by the trap is also an electron. P-channel MOS The same also in Tr, 
the carrier which is flowing is a hole and the carrier caught by the trap is also a hole. Therefore, P- 
channel MOS Vt fluctuation in Tr is changed in the direction where the absolute value of Vt becomes 
high. It is because gate voltage with a more high absolute value is needed in order to reverse the well 
layer [ directly under ] of gate dielectric film 806 for forming a channel, if the carrier which is flowing is 
caught by the trap of gate dielectric film. 

[0033] By the way, it is MOS to Poy-Si of an electric insulation lifter. It is MOS by which the current 
value was formed in single crystal silicon even if it formed Tr and applied the about [ 15V ] high voltage 
to the gate and drain. Compared with the current value of Tr, the temperature of the part where the 
current is flowing few far does not so much go up, either. Therefore, the phenomenon in which the 
above mentioned Vt fluctuation takes place is MOS to the thin single-crystal-silicon layer of an electric 
insulation lifter. It is the thing of the proper produced when Tr is formed and the high voltage joins the 
gate and a drain. 

[0034] Moreover, in the semiconductor device for light valve substrates, since liquid crystal is driven, 
the high voltage is required for the electrical potential difference applied to the Sw-Tr group of the pixel 
section, and it becomes more than 10V, 15V [ for example, ]. On the other hand, the electrical potential 
difference which joins the transistor of the great portion of drive circuit section is a comparatively low 
electrical potential difference not more than 5V. In this case, the electric field added between the gate 
sources of the transistor of most which constitutes a drive circuit serve as the abbreviation 1/3 of 
electric field added between the gate sources of Sw-Tr of the pixel section, and it can be said that it is 
very small. 

[0035] The amount of the trap level of the carrier generated in gate dielectric film is related to the 
magnitude of the elevated temperature of the channel section, and the electric field between the gate 
sources, as mentioned above. Only the elevated temperature of the channel section does not so much 
generate a trap level only by one of the two factors, for example. The channel section is an elevated 
temperature, and the trap consistency generated in gate dielectric film becomes large, so that the 
electric field between the gate sources are large. 

[0036] Therefore, with the transistor of the great portion of drive circuit section with the low electric 
field between the gate sources, Vt fluctuation of the transistor of the trap level in gate dielectric film is 
not large so mostly, either. In the semiconductor device for light valve substrates with which the drive 
circuit for driving the pixel Sw-Tr group and said pixel Sw-Tr group for carrying out selection electric 
supply to a pixel electrode is formed on the single crystal silicon on the electric insulation matter High 
electric field are added between gate drains, and a high current flows in a channel. When the 
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temperature of the channel section rises, and high electric field are added between the gate sources 
and the trap level of a carrier occurs in gate oxide, the main transistors which Vt fluctuation produces 
are a part of transistors which constitute a drive circuit, and all Sw-Tr of the pixel section. 
[0037] This invention aims at suppressing small Vt fluctuation of pixel Sw-Tr by which a high electrical 
potential difference joins the above-mentioned thin single-crystal-silicon layer of an electric insulation 
lifter at the gate and a drain in the semiconductor device for light valve substrates with which the drive 
circuit for driving the pixel Sw-Tr group and said pixel Sw-Tr group for carrying out selection electric 
supply to a pixel electrode is formed as much as possible. 

[0038] Moreover, although it tries to prepare a light-shielding film etc. so that light may not hit pixel Sw- 
Tr directly, a part of light turns around a light-shielding film, is crowded, and irradiates pixel Sw-Tr in 
many cases. The carrier generated when light hits causes leakage current, this invention — Vt of said 
pixel Sw-Tr carried out It is also making to suppress fluctuation, simultaneously to make this optical 
leakage current small into the purpose. 

[0039] This invention suppresses the fault of the temperature rise produced in the transistor formed 
into Poly-Si formed the inside of the single crystal silicon with which the integrated circuit which 
consists of Tr which was described by the term of a Prior art, and which was made detailed is formed, 
and a SOI wafer, and on the insulating substrate, and a-Si, and aims at offering semiconductor devices, 
such as a reliable integrated circuit and a display device. 

[0040] Furthermore, when a MOS transistor was formed in a mist beam and the silicon single crystal 
thin film device formative layer in the semi-conductor substrate of the conventional structure as shown 
in drawing 9 , and the semi-conductor substrate for light valves, actuation of a MOS transistor showed 
that there was a trouble that the threshold of a MOS transistor will rise. 

[0041] In drawing 9 , in 901, an insulating layer and 903 show an adhesives layer and, as for the silicon 
single crystal thin film device formative layer and 902, 904 shows an insulating support substrate. In the 
semi-conductor substrate of the structure shown in drawing 9 about this problem, and the semi- 
conductor substrate for light valves One front face of the silicon single crystal thin film device formative 
layer 901 Since the bad thermally conductive thick insulating support substrate 904 was touched 
through the adhesives layer 903 and one front face is in contact with bad thermally conductive air too 
through the insulating layer 902, With the electrical potential difference on which the heat generated by 
actuation of a MOS transistor was accumulated into the silicon single crystal thin film device formative 
layer, and was impressed to the drain field of heat and a MOS transistor The trap of the majority carrier 
will be deeply carried out to the gate dielectric film of a MOS transistor, consequently the threshold rise 
of a MOS transistor is caused. 

[0042] It is effective to miss promptly, without storing up the heat generated by actuation of a MOS 
transistor into the silicon single crystal thin film device formative layer as a solution of the above- 
mentioned trouble. This invention cancels the above-mentioned technical problem, also by prolonged 
actuation, controls the threshold rise of a MOS transistor and aims at offering the semi-conductor 
substrate which can form the MOS mold integrated circuit excellent in dependability, and the semi- 
conductor substrate for light valves. 

[0043] It is as follows when the technical problem which this invention stated above tends to solve is 
summarized. 

(1) Suppress Vt fluctuation of pixel Sw-Tr small as much as possible in the semiconductor device for 
light valve substrates with which the drive circuit for driving the pixel Sw-Tr group and said pixel Sw-Tr 
group for carrying out selection electric supply at a pixel electrode is formed in the thin single-crystal- 
silicon layer of an electric insulation lifter. 
[0044] (2) Stop the optical leak of said Sw-Tr small. 

(3) Suppress the temperature rise in the single crystal silicon by the heat generated when Tr formed 
into the single crystal silicon of an electric insulation lifter, Poly-Si, and a-Si operates, Poly-Si, and a-Si. 
[0045] (4) Suppress the temperature rise in the single crystal silicon by the heat generated when Tr 
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which was formed into single crystal silicon, and which was made detailed operates. 
(5) Miss the heat generated within a single-crystal-silicon thin film device layer in the semi-conductor 
substrate or the semi-conductor substrate for light valves which has an insulating layer on the single- 
crystal-silicon thin film device formative layer through an adhesives layer on an insulating support 
substrate. 
[0046] 

[Means for Solving the Problem] This invention adopts the following means to each of five above 
mentioned technical problems. 

Solution means ** MOS to a technical problem (1) The die length of the gate of pixel Sw-Tr which 
consists of Tr is MOS of a large number which form a drive circuit. It is longer than the die length of the 
minimum gate among Tr(s). 

[0047] ** Pixel Sw-Tr is thin at a side with the impurity atom concentration profile of the source and a 
drain near a channel, and it has deep dual structure (LDD structure : LightlyDoped Drain) by the side far 
from a channel. 

The width of face of the gate of solution means pixel Sw-Tr to a technical problem (2) is [ whether it is 
the same than the width of face of the minimum gate of the MOSTr(s) of a large number which form the 
drive circuit, and ] small. 

[0048] When forming an integrated circuit in the solution means ** single crystal silicon to a technical 
problem (3), it forms in the field which is easy to miss heat for some circuits among integrated circuits, 
i.e., the single-crystal-silicon field which is not embedding the electric insulation film, and the circuit 
where frequency of operation is low and which needs a high speed further is formed in the thin single- 
crystal-silicon layer on the electric insulation film small [ other power consumption ]. 
[0049] ** In the semi-conductor film (single crystal silicon, Poly-Si, a-Si) of an insulating lifter, form an 
insulator layer from one thermally conductive outstanding layer of alumimium nitride (AIN) layers and 
thermally conductive outstanding alumimium nitride layer, and two or more layers of other insulator 
layers in order to miss the heat with which the thin semi-conductor film is covered. Furthermore, in 
some parts of the thin semi-conductor film, the thin semi-conductor film and an alumimium nitride layer 
are contacted. Or wiring and the alumimium nitride layer which consist of metal wiring in the integrated 
circuit formed in the thin semi-conductor membrane layer or Poly-Si are contacted locally. 
[0050] Furthermore, the passivation film is formed, thermally conductive high insulator layer, for example, 
alumimium nitride. 

The solution means passivation film to a technical problem (4) is formed, thermally conductive high 
insulator layer, for example, alumimium nitride. 

[0051] It sticks to the insulating layer which touches the solution means silicon single crystal thin film 
device formative layer to a technical problem (5), and the layer which consists of the ingredient 
excellent in thermal conductivity is formed. Or it is characterized by having stuck to the adhesives layer 
which touches the silicon single crystal thin film device formative layer, and adding a heat dissipation 
function by forming the layer which consists of the ingredient excellent in thermal conductivity. 
[0052] 

[Function] The following operations arise with the solution means adopted to each of five above 
mentioned technical problems. 

Although Vt will be changed in MOS-Tr formed in the thin single-crystal-silicon layer of the operation 
electric insulation lifter by the technical problem (1) and the solution means against (2) if the high 
voltage is applied to the gate and a drain for a long time, the magnitude of this Vt fluctuation is MOS. It 
is so large that the electric field between source drains are so large that the current value which flows 
the inside of Tr is large. 

[0053] By lengthening gate length of pixel Sw-Tr by which the high voltage joins the gate and a drain, or 
making structure of the source and a drain into LDD structure, the electric field between source drains 
can be suppressed low, and the current value which so flows between source drains can be held down 
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small. Consequently, Vt fluctuation of pixel Sw~Tr which the high voltage joins can be suppressed small. 
Moreover, it not only can make small area which heat generates, but it can suppress low the leakage 
current produced by the exposure of light by making gate width of pixel Sw-Tr small, and making area of 
Sw-Tr small as much as possible. 

[0054] The semiconductor integrated circuit of this invention with a configuration by solution means ** 
to a technical problem (3) which carried out the operation above-mentioned By forming on the single 
crystal silicon of the field which whose frequency of operation is high and does not have the electric 
insulation film in the high circuit of power consumption The heat generated in the circuit can be made 
easy to miss, and frequency of operation is low, by [ with little power consumption ] forming the circuit 
which moreover needs a high speed on the thin single crystal silicon on the electric insulation film, the 
reliable engine performance was stabilized and a high-speed integrated circuit can be obtained. 
[0055] In the semiconductor device of this invention with the structure by solution means ** to a 
technical problem (3) which carried out the operation above, the heat generated with the integrated 
circuit formed in the semi-conductor membrane layer on an insulator layer prevents the temperature of 
the semi-conductor membrane layer on propagation and an insulator layer rising to the outstanding 
alumimium nitride of the thermal conductivity which forms a part or all of an insulator layer. 
[0056] Furthermore, since the passivation film formed in the upper part of the semi-conductor film is 
excellent in thermal conductivity, it has the structure where heat tends to escape also from the upper 
part of the semi-conductor film, and prevents the temperature of the semi-conductor film on an 
insulator layer rising. 

Since the passivation film formed in the upper part of the integrated circuit formed in the single crystal 
silicon substrate like the operation by the solution means against a technical problem (4) is excellent in 
thermal conductivity, it has the structure where heat tends to escape also from the upper part of an 
integrated circuit, and has structure which can miss easily the heat generated with an integrated circuit 
to the exterior only from the single crystal silicon substrate. 

[0057] Since the heat generated from the MOS mold integrated circuit formed in the silicon single 
crystal thin film device formative layer by using the semi-conductor substrate of operation this 
invention by the solution means against a technical problem (5) and the semi-conductor substrate for 
light valves can be missed promptly, also by prolonged actuation, the threshold rise of a MOS transistor 
can be controlled and the MOS mold integrated circuit excellent in dependability can be formed. 
[0058] 

[Example] Hereafter, the detail of this invention is explained with reference to a drawing. The example of 
a technical problem (1) and this invention to (2) is explained first. Drawing 10 is the usual MOS of an 
electric insulation lifter. The cross-section structure of Tr is shown. P well to which 1001 changes from 
electrical insulators, such as silicon oxide or a quartz, and the P type impurity of concentration with 
1002 [ low / the thin single-crystal-silicon film with a thickness of about 0.1-2 micrometers and 1003 ], 
the source which consists of the N type impurity of the high concentration 1004 and whose 1005 are P 
well and an opposite conductivity type and a drain, and 1006 express gate oxide and the gate where 
1007 consists of the Poly-Si film. 

[0059] If it adds to Tr which shows an electrical potential difference as shown in drawing 8 to drawing 10 
for a long time, the Vt of Tr will change, as time amount passes, and shown in drawing 1 1 . Drawing 12 is 
MOS of the LDD structure of an electric insulation lifter. The cross-section structure of Tr is shown. In 
drawing 12 R> 2, since it is easy, drawing 10 and a corresponding each part name are omitted. The 
source with which 1201 and 1202 consist of the N type impurity of about [ about 1x1 020cm - ] three 
high concentration, a drain, and 1203 and 1204 show the source and the drain which consist of the N 
type impurity of about [ about one to 5x1 01 8cm - ] three comparatively thin concentration. 1205 is a 
side spacer which consists of the silicon oxide formed in order to make LDD structure. Before formation 
of this side spacer 1205, the source and drains 1203 and 1204 with comparatively thin concentration are 
formed of an ion implantation, and the source and the drains 1201 and 1202 of high concentration are 
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formed of an ion implantation after formation of this side spacer 1205. Moreover, 1206 shows the gate. 
[0060] By the way, the die length of the gates 1007 and 1206 is shown to drawing 10 and drawing 12 by 
L even when the electrical potential difference applied between the source and a drain is the same, 
electric field become small, and a current becomes small, so that die-length L of this gate is long. 
Moreover, the usual MOS of drawing 1010 MOS of the structure of Tr, and the LDD structure shown in 
drawing Even if die-length L of the gate is the same, when the electrical potential difference same 
between the source of high concentration and a drain is applied in Tr, the source 1203 and the drain 
1204 of comparatively thin concentration in LDD structure work as resistance, and it is MOS of LDD 
structure. MOS usual in the direction of Tr Compared with Tr, the flowing current value becomes low. 
[0061] MOS formed into the thin single crystal silicon on the electric insulation film When an electrical 
potential difference as shown in drawing 8 is applied to Tr for a long time, Vt fluctuation as shown in 
drawing 1 1 is carried out. At this time, it is time amount t1. VT which can be set The value of fluctuation 
is set to delta Vt. MOS of the usual structure shown in drawing 10 MOS of the LDD structure shown in 
Tr and drawing 12 In Tr, the value of delta Vt when changing various die-length L of the gate is shown in 
drawing 1 3 . For 1302 of MOSTr of LDD structure, 1301 is the usual MOS. The value of delta Vt of Tr is 
shown. 

[0062] It is the usual large and MOS as, as for deltaVt, L becomes short so that clearly from drawing 13 . 
It compares with Tr and is MOS of LDD structure. It turns out that the Tr is far smaller. This property is 
MOS of N type. It is MOS of P type also at Tr. In both cases, it is applied also by Tr. 
[0063] Drawing 14 is the perspective view showing the configuration of the semiconductor device for 
light valve substrates which is active-matrix mold equipment. The silicon oxide whose 1401 is an electric 
insulation substrate, and 1402 are the thin semi-conductor single-crystal-silicon film on the electric 
insulation substrate 1401. 1403 is a drive electrode for driving each pixel, and opaque single crystal 
silicon does not remain in the bottom of this drive electrode 1403. 1404 is pixel Sw-Tr for performing 
selection electric supply to the drive electrode of each pixel. This pixel Sw-Tr is MOS. It consists of Tr. 
1405 shows the signal line connected with the drain electrode of each pixel Sw-Tr1404. 1406 shows the 
scanning line connected with the gate electrode of each pixel Sw-Tr1404. X driver with which 1407 
gives a signal to each signal line 1405, and 1408 show Y driver who gives a signal to each scanning line 
1406. The drive electrode 1403 of each pixel, pixel Sw-Tr1404, a signal line 1405, the scanning line 1406, 
the X driver 1407, and the Y driver 1408 are formed on the semi-conductor single-crystal-silicon film 
1402 through the inside of the semi-conductor single-crystal-silicon film 1402, or an insulator layer. 
Moreover, the X driver 1407 and the Y driver 1408 are N-channel MOS at least. Tr and P-channel MOS 
Complementary MOS which consists of Tr It consists of Tr (CMOS) circuit. 

[0064] In order to suppress as small as possible Vt fluctuation of pixel Sw-Tr produced in pixel Sw-Tr 
formed in the thin single crystal silicon on the electric insulation film since the about [ 15V ] high 
voltage is applied to a gate electrode and a drain electrode, this invention MOS MOS of a large number 
which form the drive circuit which consists of the X driver 1407 who shows the die length of the gate of 
pixel Sw-Tr which is Tr to drawing 14 for driving pixel Sw-Tr, and the Y driver 1408 It is characterized 
by making it longer among Tr(s) than the minimum gate die length. For example, MOS of a large number 
which form a drive circuit When the die length of the gate of inner min of Tr is 2 micrometers, the gate 
length of pixel Sw-Tr may be 4 thru/or 5 micrometers. Furthermore, it is MOS of LDD structure about 
pixel Sw-Tr formed on the thin single crystal silicon on the electric insulation film. Even if the high 
voltage of 15V joins the gate and a drain by making it Tr, Vt fluctuation of pixel Sw-Tr becomes still 
smaller. 

[0065] Setting to the above explanation, pixel Sw-Tr is N-channel MOS. Although Tr was mentioned as 
the example and has been explained, it is P-channel MOS. It does not interfere at all by Tr. P-channel 
MOS formed on the thin single crystal silicon of an electric insulation lifter The property shown in 
drawing 1 1 or drawing 13 is applied as it is also to Tr. 

[0066] Drawing 1 5 shows the sectional view of pixel Sw-Tr. The silicon oxide whose 1501 is an electrical 
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insulator or a quartz plate, the semi-conductor single crystal silicon with a thickness of 0.1-2 
micrometers with which 1502 was formed in the shape of an island on the electrical insulator 1501, and 
1503 and 1504 are P-channel MOS f respectively. The source of Tr f a drain, the gate where 1505 
consists of the Poly-Si film, and 1506 show the gate oxide which consists of silicon oxide. 1507 shown 
with a broken line expresses the boundary of the depletion layer produced when a negative electrical 
potential difference is applied to a drain 1507 and the gate 1505. A depletion layer is produced a top and 
on the right-hand side of a broken line 1507. 1508 expresses the electron and hole where 1509 and 1510 
produced incident light in the depletion layer by incident light 1508. The hole 1510 generated by light is 
attained to a drain electrode by the electric field in a depletion layer, and serves as a drain current. On 
the other hand, although it will reach there if an electron has a substrate electrode in near, when there 
is nothing, it accumulates in the boundary of a depletion layer, and the 1507 neighborhoods, and the 
potential barrier between the source and a substrate is lowered, and the role which pulls out a hole from 
a source electrode is also kept sure enough. Thus, the electron and hole pair generated in the depletion 
layer by light will increase leakage current, and will carry out the duty which lowers transistor 
characteristics, especially an ON/OFF ratio. 

[0067] The configuration of the semiconductor device for light valve substrates which is active-matrix 
mold equipment was shown in drawing 14 . Although omitted in drawing 14 In the equipment for active- 
matrix mold light valve substrates A liquid crystal layer is prepared in the bottom through the silicon 
oxide 1401 of the pixel section which consists of the pixel Sw-Tr group 1404 and the pixel drive 
electrode group 1403. Light is applied at right angles to the field of silicon oxide 1401 and the semi- 
conductor single-crystal-silicon film 1402, light is penetrated or intercepted by ON/OFF of each pixel 
Sw-Tr, and an image is made from the pixel section side in which the pixel Sw-Tr group and the pixel 
drive electrode group are formed from the liquid crystal layer side. 

[0068] The light-shielding film for not letting light pass in the upper part or the lower part of each pixel 
Sw-Tr is prepared, and it is made not to apply light to pixel Sw-Tr as much as possible at this time. 
However, the light around which it turned from the part which does not have a light-shielding film in fact 
will hit pixel Sw-Tr. In explanation of drawing 1 5 , the leakage current by light is produced by the 
electron and hole pair generated when light irradiates single crystal silicon so that clearly. Therefore, 
what is necessary is just to make small the volume of the single crystal silicon of the pixel Sw-Tr 
section, in order to make small the leakage current by the light in pixel Sw-Tr. 
[0069] Drawing 16 shows the top view of pixel Sw-Tr shown in drawing 15 . The gate where 161 1 
consists of Poly-Si, the source which consists of a P type impurity of concentration with 1612 and 1613, 
a drain, and 1614 show electrical insulators, such as a single crystal silicon island, silicon oxide which 
1615 has under a thin single-crystal-silicon layer, or a quartz plate. [ respectively high ] The die length 
of the gate 1 61 1 expresses the width of face of L and the gate by W. 

[0070] What is necessary is just to make small the area of the source 1612 and the single crystal silicon 
under the gate 1611 inserted into the drain 1613, i.e., the product of L and W, in order to lessen the 
leakage current by the light of this pixel Sw-Tr. Since Vt of MOS-Tr formed into the single crystal 
silicon on the electric insulation film when the high voltage joined the gate and a drain was changed, as 
mentioned above, gate length L of pixel Sw-Tr had to be lengthened to some extent. Therefore, in this 
invention, in order to make small area of the single crystal silicon under the gate, it is characterized by 
making gate width of pixel Sw-Tr small as much as possible. That is, gate width of pixel Sw-Tr is 
characterized by being the same as it or being still smaller among MOS-Tr of a large number all over a 
drive circuit compared with the minimum gate width. 

[0071] If gate width is small, since Tr size will also become small, even if the high voltage is built and a 
high current flows, the generating field of heat becomes narrow and the yield of heat also becomes small. 
[0072] Drawing 1 7 is pixel Sw-Tr ( drawing 1 7 (A)) of the semiconductor device for light valve 
substrates of this invention, and MOS of the drive circuit section. The top view of Tr ( drawing 1 7 (B)) is 
shown. Setting to this drawing, 1701 and 1707 are Poly. The gate which consists of Si, the source with 
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which 1702 and 1708 consist of a high-concentration P type impurity layer, the drain with which 1703 
and 1709 consist of the same high-concentration P type impurity layer, the source which consists of 
the P type impurity layer of concentration with comparatively low 1704 and 1705 and a drain, and 1706 
and 1710 show electrical insulators, such as silicon oxide under a single-crystal-silicon layer, or a quartz 
substrate. 

[0073] Pixel Sw-Tr shown in drawing 1 7 (A) is P-channel MOS of LDD structure so that clearly from 
this drawing. MOS which is Tr and is shown in drawing 17 (B) Tr is MOS of a large number which exist 
all over a drive circuit. It is Tr which has the minimum gate length and gate width among Tr(s). 
[0074] Setting to drawing 17 , the gate length and gate width of pixel Sw-Tr are MOS in L1, W1, and a 
drive circuit, respectively. The gate length and gate width of Tr are L2 and W2, respectively. L1 is longer 
than L2 and W1 is characterized by being shorter than W2. For example, when the minimum design Ruhr 
is set to 2 micrometers, as an example, 10 micrometers and L1 are set to 4 micrometers, and W1 is set 
[ L2 ] to 2.5 micrometers for 2 micrometers and W2. Thus, it is the Vt as time amount is formed also by 
pixel Sw-Tr by which the high voltage joins the gate and a drain by setting up the gate length and gate 
width of pixel Sw-Tr, and moreover making pixel Sw-Tr into LDD structure. It hardly changes, but even 
if light moreover hits, it becomes possible to suppress the leakage current generated by light very few. 
[0075] Drawing 1 shows one example of the light valve equipment which used the semiconductor device 
concerning this invention as a drive substrate, and shows the active-matrix mold liquid crystal light 
valve gear especially. This light valve equipment has the structure which carried out laminating adhesion 
of the opposite substrate 102 of each other which consists of a drive substrate 101 which consists of a 
semiconductor device concerning this invention, transparent glass, etc. through the spacer 103, and 
restoration enclosure of the liquid crystal 104 which is electrooptic material is carried out among both 
substrates. The drive substrate 101 has the structure which imprinted the integrated circuit formed in 
the silicon single crystal layer 106 grade prepared on the electrical insulator 105 to the attachment 
component 108 by the adhesives layer 107. In the maximum upper layer of the passivation film 109 
which protects an integrated circuit, the silicon oxy-night RAIDO film or the silicon nitride 110 arranges, 
the integrated circuit is effectively protected from the moisture contained in the adhesives layer 107, or 
hydrogen, and degradation of an electrical property can be prevented. The drive substrate 101 is divided 
into the circumference driver line section 150 and the pixel section 151. Pixel Sw-Tr112 which drives 
the pixel electrode 1 1 1 arranged in the shape of a matrix and this is cumulatively formed in the pixel 
section. The circumference driver line section is covered with the light-shielding film 113 from the rear- 
face side. Moreover, pixel Sw-Tr1 12 is also covered with the light-shielding film 113 from the rear-face 
side. 

[0076] The orientation film 1 14 is formed in the pixel section rear-face side of the drive substrate 101. 
Moreover, the common electrode 115 and the orientation film 1 1 6 are formed in the internal surface of 
the opposite substrate 102. Pixel Sw-Tr112 is P-channel MOS of LDD structure, as shown in drawing 1 . 
Although it is Tr, it is N-channel MOS of LDD structure. You may be Tr. In drawing 1 , it is N-channel 
MOS to the drive circuit section. Tr1 17 is drawn, the drive circuit section — MOS of much N type and 
P type N-channel MOS shown in drawing 1 although there was Tr Tr1 17 — MOS of these large number 
the die length of the gate is the shortest in Tr — it is Tr. The gate die length of N-channel MOS Tr of 
the drive circuit section is L2, and is P-channel MOS of the pixel section. The gate die length of Tr is L1. 
L1 is longer than L2. If it does in this way, it can hardly happen and Vt fluctuation of pixel Sw-Tr which 
the high voltage joins can be carried out. 

[0077] Moreover, MOS of a large number which are in the drive circuit section although not shown in 
drawing 1 The inside of Tr, the minimum gate width W2 MOS which it has Rather than Tr, the gate width 
W1 of pixel Sw-Tr1 12 is small. If it does in this way, even if light irradiates, the leakage current produced 
by the light of pixel Sw-Tr will become very small. 

[0078] Next, the example of this invention to a technical problem (3) is explained below. The example of 
this invention is shown in drawing 1 8 . The silicon oxide which is the electrical insulator by which 1801 
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was embedded at the single crystal silicon substrate, and 1802 was embedded in the single crystal 
silicon substrate 1801, and 1803 show the thin single-crystal-silicon layer on said silicon oxide 1802, 
respectively. 

[0079] Silicon oxide 1802 has the thickness of hundreds of A - several microns, and the thin single- 
crystal-silicon layer 1803 has the thickness of hundreds of A - several microns similarly. Other 
examples of this invention are shown in drawing 19 . The silicon oxide which is a 100A - several microns 
thickness number of electrical insulators with which 1901 was embedded at the single crystal silicon 
substrate, and 1902 was embedded in the single crystal silicon substrate 1901, and 1903 are the thin 
single-crystal-silicon layers of the 100A - several microns thickness number on silicon oxide 1902. 
[0080] The circuits 1 and 1906 where 1904 was formed in the field to which the left-hand side and the 
electric insulation film of the single crystal silicon substrate 1901 are not embedded are the same, and 
the circuits 3 and 1905 where it was formed in the field to which the right-hand side and the electric 
insulation film of a single crystal silicon substrate are not embedded show the circuit 2 formed in the 
thin single-crystal-silicon layer on the electric insulation film 1 902, respectively. It connects electrically, 
respectively and each circuits 1904, 1905, and 1906 form one integrated circuit with a certain work. The 
frequency of operation of the circuit 3 of the circuits 1 and 1906 of 1904 is high, and, so, its power 
consumption is high. However, there is no electric insulation film in the bottom of the circuit 3 of the 
circuits 1 and 1906 of 1904, and the generated heat escapes to the thick single crystal silicon substrate 
1901 of half-conductivity of 100A or more of thickness numbers under the circuit 3 of the circuits 1 and 
906 of 1904. For this reason, without the trapping level of a carrier occurring in the gate dielectric film 
of an MIS transistor, when temperature becomes high, the dependability of the transistor group which 
constitutes the circuit 3 of the circuits 1 and 1906 of 1904 is high, and it becomes a stable circuit. 
[0081] The frequency of operation of the circuit 2 of 1905 formed on the thin single-crystal-silicon layer 
1903 on the other hand is low, and it does not almost have generating of heat highly [ power 
consumption ]. For this reason, even if the electric insulation film 1902 is under the thin single-crystal- 
silicon layer 1903, heat does not accumulate in the thin single-crystal-silicon layer 1903. Moreover, 
since the circuit 2 of 1905 is made on SOI from which the rapidity of a circuit is acquired when the 
circuit 2 of 1905 needs rapidity, there is an advantage from which rapidity is acquired easily. 
[0082] Drawing 20 shows other examples of this invention. The example of this invention shown in 
drawing 2020 has many places which are common in the example of this invention shown in drawing 1 9 . 
Therefore, in drawing 20 , explanation of the name of drawing 19 and the common parts 1901-1906 is 
omitted. In drawing 20 , some single crystal silicon of the silicon oxide 1902 which is electric insulation 
film embedded to some fields of the single crystal silicon substrate 1901 is removed. 2001 and 2002 are 
silicon nitrides and have become a mask when removing the single crystal silicon under silicon oxide 
1902. What is necessary is just to dip a single crystal silicon substrate into the pottasium hydroxide 
solution (KOH solution) heated at 80 degrees C - 100 degrees C, when removing single crystal silicon. 
Silicon oxide 1902 plays the role of the etching stopper when etching single crystal silicon with a KOH 
solution, and also plays the role which prevents etching the thin single-crystal-silicon film 1 903 on 
silicon oxide 1902. After removing the single crystal silicon under silicon oxide 1902, even if the silicon 
nitrides 2001 and 2002 remove, it is not necessary to carry out them. Moreover, 2003 and 2004 show 
the part where some single crystal silicon 1901 remains in the bottom of silicon oxide 1902. 
[0083] Other examples of this invention are shown in drawing 21 . The example of this invention shown 
in drawing 2121 has many places which are common in the example of this invention shown in drawing 
19 and drawing 20 . Therefore, in drawing 21 R> 1, explanation of drawing 19 and drawing 20 , the 
common parts 1901-1906, and the name of 2001 and 2002 is omitted. 

[0084] The place where the example of drawing 21 differs from the example of drawing 20 is only that 
there are no 2003 and 2004 which are some single crystal silicon 1901 under the silicon oxide 1902 
shown in drawing 20 . That is, drawing 21 has the structure where all of the single crystal silicon 1901 
under silicon oxide 1902 are removed completely. 
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[0085] In the example of this invention of drawing 21 , since the part where the single crystal silicon 
1901 under silicon oxide 1902 was removed is large compared with the example of this invention of 
drawing 20 , when building some equipments of other into the removed part, it has structure which is 
easy to incorporate. The example of this invention is shown in drawing 22 . Drawing 22 is cross-section 
structural drawing of the active-matrix mold light valve equipment which is a semiconductor device of 
this invention. The semiconductor device of this invention of drawing 22 pastes up the transparence 
substrate 2223 on the semiconductor device shown in drawing 20 with adhesives, and has the structure 
which arranged the opposite substrate 2226 on both sides of the liquid crystal layer 2224 on the bottom 
of silicon oxide 2202. Each part of drawing 22 is explained to below. 

[0086] 2201 is a single crystal silicon substrate which consists of a P type impurity of thin 
concentration (about [ for example, / 1x1 01 6cm - ] 3), and is in the left-hand side and right-hand side 
of drawing 22 . The silicon oxide 2202 which is electric insulation film of a 100A - several microns 
thickness number is in the center section of drawing 22 , and the single crystal silicon 2203 which 
consists of the N type impurity of thin concentration (about [ for example, / 1x1 01 6cm - ] 3) is located 
in a line with three longitudinal directions in the shape of an island. 

[0087] in order to simplify a drawing in drawing 22 — the shape of an island — three single-crystal- 
silicon layers — it is — respectively — alike — MOS per piece although the condition that Tr is formed 
is shown — actual — several 10- thousands of islands are located in a line. 

[0088] 2204 is field oxide which consists of 1000A of thickness numbers for isolation of silicon oxide 
formed on the single crystal silicon substrate 2201. It is MOS per piece, respectively to three silicon 
islands of the thin single-crystal-silicon layer on silicon oxide 2203. Although Tr is formed, each MOSTr 
plays the role of Sw-Tr of each pixel section of active-matrix mold equipment. Three Sw-Tr consists of 
the thin single crystal silicon 2203 whose thickness which consists of the N type impurity of thin 
concentration in common, respectively is hundreds of A - several microns, the drain 2205 which 
consists of a high-concentration (about [ for example, / 1x1 020cm - ] 3) P type impurity, the source 
2206, gate dielectric film 2207, and the gate 2208. 

[0089] 2209 is an insulator layer for preventing the transparence pixel electrode 2229 which consists of 
the thin PolySi film whose thickness is hundreds-2000A, and the electric flow between the thin single- 
crystal-silicon layers 2203. This insulator layer is silicon oxide of 100-1000A of thickness numbers made 
to deposit in chemical vapor deposition. 2210 is a middle insulator layer which consists of the silicon 
oxide for preventing the electric flow of the drain wire 221 1 and aluminum wiring which consist of metals, 
such as aluminum, the gate electrode 2208, or the transparence pixel electrode 2229. 
[0090] On the single crystal silicon substrate 2201 on the left-hand side of drawing 22 , it is N-channel 
MOS. There is Tr. The N-channel MOS Tr is formed from the source 2213 which consists of a high- 
concentration (about [ about 1x1 020cm - ] 3) N type impurity, a drain 2214 and gate dielectric film 2215, 
the gate electrode 2216, and the single crystal silicon substrate 2201 that consists of a P type impurity 
further. This N-channel MOS P-channel MOS which has the drain wire 221 1 which consists of metals, 
such as aluminum connected with the drain 2214 of Tr, on silicon oxide 2202 In order to be connected 
with each drain 2205 of three pixel Sw-Tr which consists of Tr and to give a charge to the transparence 
pixel electrode 2229, the electrical potential difference is supplied. Namely, this N-channel MOS Tr has 
become a part of drive circuit for making pixel Sw-Tr drive, and the drive circuit is formed on the single 
crystal silicon substrate 2201. 

[0091] Furthermore, it is N-channel MOS also on the single crystal silicon substrate on the right-hand 
side of drawing 22 . There is Tr. The N-channel MOS Tr is formed from the source 2217 which consists 
of a high-concentration (about [ about 1x1 020cm - ] 3) N type impurity, a drain 2218 and gate dielectric 
film 2219, the gate electrode 2220, and the single crystal silicon substrate 2201 that consists of a P 
type impurity further. This N-channel MOS The metal wiring 2212 of aluminum etc. is connected to the 
source 2217 and the drain 2218 of Tr. 

[0092] N-channel MOS per piece on the single crystal silicon substrate left-hand side and on the right- 
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hand side of drawing 22 P-channel MOS which is three pixel Sw-Tr on the silicon oxide 2202 in Tr and a 
drawing center section Tr is the part which is not drawn on the drawing, finally is connected electrically 
and constitutes one integrated circuit with a certain function. 2221 is passivation film which consists of 
a silicon nitride which covers the whole integrated circuit. 2223 is transparence substrates, such as a 
quartz of 100 microns - 1000 microns of thickness numbers, and is pasted up on the single crystal 
silicon substrate 2201 with adhesives 2222. 

[0093] The liquid crystal layer 2224 is enclosed with the field surrounded by the sealant 2225 and the 
opposite transparence substrate 2226 under the silicon oxide 2202 which is in the center section of 
drawing 2222 further in the semiconductor device of this invention of drawing 22 . The orientation film 
2227 for carrying out orientation of the liquid crystal is formed in the part which touches a liquid crystal 
layer on the lower part of silicon oxide 2202, and the opposite transparence substrate 2226. Moreover, 
the transparent common electrode 2228 which consists of ITO etc. is formed immediately on the 
opposite transparence substrate 2226. 

[0094] In drawing 22 , the drain wire 221 1 which consists of opaque aluminum optically on three pixel 
Sw-Tr is arranged, however, some of sectional views which the width of face of aluminum wire is as 
narrow as several microns, and are shown in drawing 22 — when the sectional view of a near side is 
drawn for a while, there is not a back side or the drain wire 221 1 which consists of this aluminum. Since 
silicon oxide and the thin Poly-Si film are transparent then, all of the upper part and the lower part of 
the transparence pixel electrode 2229 become transparence. For this reason, in connection with 
ON/OFF of Sw-Tr of each pixel, an electrical potential difference is added or does not join the liquid 
crystal layer between each transparence pixel electrode 2229 and the common electrode 2228 (i.e., the 
bottom of each pixel electrode). In the place where each pixel Sw~Tr turns on the light of the lamp 
formed in the bottom of the result 2226, for example, an opposite transparent electrode, in the place 
which and light turns off, light is intercepted and a picture is displayed. 

[0095] Thus, in the semiconductor device of this invention shown in drawing 22 , optically under silicon 
oxide 2202, a pixel Sw-Tr group is optically formed on transparent silicon oxide 2202, opaque single 
crystal silicon is removed, and liquid crystal is built into the removed part and, moreover, it can be used 
as light valve substrate equipment. 

[0096] And the high drive circuit section of the frequency of operation for operating a pixel Sw-Tr group 
has the structure where the heat generated at the time of actuation of a drive circuit tends to escape 
to the single crystal silicon substrate 2201, by being formed on the single crystal silicon substrate 2201. 
For this reason, MOS of a large number which form a drive circuit In Tr, the drive circuit has the 
outstanding advantage which operates to stability, without increase of the carrier trapping level by the 
temperature rise arising. 

[0097] Drawing 23 is the sectional view showing the manufacture approach for forming the 
semiconductor device of this invention. As for 2301, thickness shows the resist which is about several 
microns, as for a single crystal silicon substrate and 2302. In the center section of the single crystal 
silicon substrate 2301, ****** of a resist 2302 is carried out and the ion implantation of the oxygen ion 
2303 is carried out. The depth which pours in oxygen ion pours in oxygen ion with suitable acceleration 
energy so that it may leave the single-crystal-silicon layer of desired thickness to a single-crystal- 
silicon front face. Then, by heating the single crystal silicon substrate 2301 at an elevated temperature 
1000 degrees C or more, the oxygen and silicon which were poured in react, silicon oxide is formed, and 
the semiconductor device of this invention as shown in drawing 1818 is formed. 

[0098] Furthermore, other examples of this invention to a technical problem (3) are explained. Drawing 
24 shows the structure section Fig. of the semiconductor device of this invention. In a single-crystal- 
silicon layer with thin 2401, and 2402, silicon oxide and 2403 show an alumimium nitride layer, and 2404 
shows the single crystal silicon substrate of 100 micrometers - about 1000 micrometers of thickness 
numbers. The thin single-crystal-silicon layer 2401, silicon oxide 2402, and the alumimium nitride layer 
2403 have the thickness about number 100= - number mum, respectively. The thin single-crystal-silicon 
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layer 2401 is on silicon oxide 2402 and the insulator layer which consists of the alumimium nitride layer 
2403, and is a SOI layer. 

[0099] Since there is a thermally conductive high alumimium nitride layer 2403, even if silicon oxide 2402 
has the heat generated in the thin single-crystal-silicon layer 2401 when the integrated circuit formed in 
the thin single-crystal-silicon layer 2401 operates, it will pass silicon oxide 2402 and will escape in the 
alumimium nitride layer 2403 at propagation and the thick single crystal silicon substrate 2404 which 
finally serves as a heat sink. 

[0100] This effectiveness becomes still more remarkable when the thickness of silicon oxide 2402 is 
thinner than the thickness of the alumimium nitride layer 2403 (for example, when it is the thickness 
whose thickness of alumimium nitride 2403 the thickness of silicon oxide 2402 is hundreds of A - 
thousands of A, and is 1 micrometer - several micrometers). 

[0101] Incidentally, the thermal conductivity of silicon oxide, alumimium nitride, and single crystal silicon 
is 0.014W/cmand**K, 2.5W/cmdegree K, and 1 .5W/cmdegree K, respectively. Therefore, the thermal 
conductivity of alumimium nitride is about 1 80 times the silicon oxide, moreover, it is larger than that of 
single crystal silicon, and the heat-conduction property which was excellent in alumimium nitride 
understands it. 

[0102] It is because it is the insulator layer which is most excellent in inside although it is obtained now 
as an insulator layer which does not have a bad influence on a single-crystal-silicon layer when that 
silicon oxide 2402 exists in the semiconductor device of this invention immediately under the thin 
single-crystal-silicon layer 2401 in which an integrated circuit is formed considers the insulator layer 
which touches single crystal silicon in the boundary other than the reason silicon oxide has the property 
in which stability and dependability are high as an insulator layer as shown in drawing 24 . 
[0103] Drawing 25 shows the structure section Fig. of the semiconductor device in which other 
examples of this invention are shown. Since the number and name of each part which are shown in 
drawing 25 are completely the same as drawing 24 , and it is easy, those explanation is omitted here. 
Since similarly the name of the part corresponding to the number will be the same as the name already 
explained also in other drawings from now on when the same number is used, the explanation is omitted. 
[0104] The place where drawing 25 differs from drawing 24 is only the point that the thickness of the 
alumimium nitride layer 2403 is thicker than the thickness of silicon oxide 2402, in drawing 24 . When it 
does in this way, and the integrated circuit formed in the thin single-crystal-silicon layer 2401 as 
mentioned above operates, the heat generated in the thin single-crystal-silicon layer 2401 is 
extraordinary. Thin silicon oxide 2402 is passed very easily, and it is easy to reach the alumimium nitride 
layer 2403 with high thermal conductivity. Consequently, the above mentioned heat reaches the thick 
silicon substrate 2404 which commits a heat sink easily, and serves to prevent the rise of the 
temperature of the thin single-crystal-silicon layer 2401. 

[0105] Drawing 26 is the structure section Fig. showing other examples of the semiconductor device of 
this invention, the insulator layer which is under the thin single-crystal-silicon layer 2401 which is a SOI 
layer in the example shown in drawing 26 — alumimium nitride 2403 — the much more — it sees and 
comes out. In this case, the heat generated when the integrated circuit formed in the thin single- 
crystal-silicon layer 2401 operates escapes easily at the single crystal silicon substrate which are direct 
propagation and a heat sink in the alumimium nitride layer 2403 with the high thermal conductivity which 
touches the thin single-crystal-silicon layer 2401 directly. 

[0106] Drawing 27 is the structure section Fig. showing other examples of the semiconductor device of 
this invention. As for a single-crystal-silicon layer with thin 2701, and 2702 and 2704, silicon oxide and 
2705 show the single crystal silicon substrate with thick alumimium nitride layer and 2703. In the 
example of this invention shown in drawing 27 , the insulator layer under the thin single-crystal-silicon 
layer 2701 which is a SOI layer has 3 layer structures by which silicon oxide 2703 was sandwiched 
among the alumimium nitride layers 2702 and 2704. the single-crystal-silicon layer 2701 thin with the 
structure shown in drawing 27 , and the thick single crystal silicon substrate 2705 — it is alike, 
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respectively, the alumimium nitride layer with high thermal conductivity touches, and the heat generated 
when the integrated circuit formed in the thin single-crystal-silicon layer operates has structure which 
escapes to the thick single crystal silicon substrate 2705 which is a heat sink easily. 
[0107] Drawing 28 (a) - (c) is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention shown in drawing 24 . Drawing 28 (a) The manufacture approach 
of - (c) uses the creation approach of the SOI wafer by the lamination method. In drawing 28 (a), it is 
the silicon oxide which 2801 oxidizes a single crystal silicon substrate, and 2802 oxidizes the single 
crystal silicon substrate 2801, and is obtained. The thickness of silicon oxide 2802 is hundreds of A - 
several micrometers. Let the single crystal silicon substrate 2801 in which silicon oxide 2802 was 
formed be Substrate A. Moreover, the single crystal silicon substrate of others [ 2804 ] and 2803 are 
the alumimium nitride layers formed in the front face of the single crystal silicon substrate 2804. Let the 
single crystal silicon substrate 2804 in which the alumimium nitride layer 2803 is formed be Substrate B. 
[0108] Silicon oxide 2802 and the alumimium nitride layer 2803 are made to counter, and Substrate A 
and Substrate B are made to rival in drawing 28 (b) in [ of 900-1200 degrees C ] an elevated- 
temperature vacuum or an elevated-temperature oxygen ambient atmosphere. Furthermore, in drawing 6 
(c), using both polish, etching, or polish and etching of the single crystal silicon substrate 2801 in which 
silicon oxide 2802 was formed, it removes until it becomes desired thickness. Consequently, the thin 
single-crystal-silicon layer 2805 which is a SOI layer will be formed on the alumimium nitride layer 2803 
and silicon oxide 2802. Immediately under the thin single-crystal-silicon layer 2805 which is a SOI layer 
in which an integrated circuit is formed, the silicon oxide 2802 which oxidized and was able to do the 
single crystal silicon substrate 2801 is, and the interface of the thin single-crystal-silicon layer 2805 and 
silicon oxide 2802 is kept good. 

[0109] Drawing 29 is the schematic diagram of the formation equipment of an alumimium nitride layer. 
How to form an alumimium nitride layer on a single crystal silicon substrate is explained by the ion 
plating method using drawing 29 . The single crystal silicon substrate 2901 is attached in the substrate 
holder 2902. The inside of a vacuum housing 2903 is exhausted to the high vacuum of 0.01 or less 
mTorrs. The temperature in a vacuum housing 2903 is raised to 300 degrees C - 400 degrees C at a 
heater 2904, and unnecessary gas is made to take out from the whole inside of the single crystal silicon 
substrate 2901, the substrate holder 2902, and a vacuum housing 2903. (Degasifying is performed.) This 
degasifying carries out ****** which strengthens the adhesion force of the alumimium nitride which it is 
going to make adhere on a single crystal silicon substrate after this. 

[01 10] Next, argon gas is passed from the argon gas installation tubing 2907 to a hollow cathode 2906, 
with the shutter 2905 closed. The power source 2908 for hollow cathodes is turned on, and hollow- 
cathode discharge is started. Consequently, the aluminum 2911 placed into the crucible 2910 by the 
electron beam 2909 is heated. The heated aluminum evaporates. The discharge current of hollow- 
cathode discharge is 200A, and an argon quantity of gas flow is 18SCCM(s) (18 cc/m). It is nitrogen gas 
N2 It introduces from a gas inlet 2912 and a nitrogen partial pressure is adjusted. Nitrogen partial 
pressures are for example, 2mTorr(s). 

[01 1 1] After the pressure of the discharge from a hollow cathode and nitrogen gas is stabilized, a 
shutter 2905 is opened and an alumimium nitride layer is formed on the single crystal silicon substrate 
2901. High frequency bias is impressed to the single crystal silicon substrate 2901 with RF generator 
2913 and the adjustment vessel 2914 during formation of an alumimium nitride layer. Charge adhering to 
a substrate can be made to secede from a substrate by this high frequency bias, and even if the 
temperature of a single crystal silicon substrate is comparatively low, the alumimium nitride film which is 
compound film excellent in adhesion and crystallinity can be formed on a single crystal silicon substrate. 
The RF output at this time is 20W. 

[0112] Although the manufacture approach of the alumimium nitride of this invention explained above is 
called the ion plating method, it is also called activated reactive evaporation (ARE law). The structure 
section Fig. which are other examples of this invention is shown in drawing 30 R> 0. The thin silicon 
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oxide whose 3001 is a SOI layer, and 3002 are silicon oxide and the single-crystal-silicon film with 3003 
[ thick / an alumimium nitride layer and 3004 ]. 

[01 13] In drawing 30 , silicon oxide 3002 is removed in some parts 3005 in a silicon wafer, is the part and 
touches the single-crystal-silicon layer 3001 with a thin alumimium nitride layer. In this structure, the 
heat generated within thin single crystal silicon when the integrated circuit formed in the thin single- 
crystal-silicon layer 3001 operates escapes from the part 3005 where the thin single crystal silicon 3001 
is directly in contact with the alumimium nitride layer 3003 in the thermally conductive high alumimium 
nitride layer 3003 at propagation and the single crystal silicon substrate 3004 which serves as a heat 
sink further. For this reason, in the semiconductor device of this invention shown in drawing 30 , even 
when an integrated circuit is working, the temperature rise of the thin single-crystal-silicon layer 3001 is 
suppressed. 

[01 14] Drawing 31 (a) - (d) and drawing 32 (a) The process sectional view of - (d) shows the 
manufacture approach of the semiconductor device of this invention shown in drawing 30 . In drawing 31 
(a), the silicon oxide which 3101 oxidized the single crystal silicon substrate, and 3102 oxidized the 
single crystal silicon substrate, and was obtained, and 3103 express the resist film applied on silicon 
oxide, respectively. 

[01 15] In drawing 31 (b), the resist aperture 3104 is broken in some parts of the resist film 3103 
according to a photolithography process. Then, the front face of the part which broke the resist 
aperture 3104 etches open alligator ****** silicon oxide by ion etching. 

[01 16] In drawing 31 (c), some parts of silicon oxide are etched and the front face of a single crystal 
silicon substrate is exposed in the part. The alumimium nitride layer 3105 is formed in the single crystal 
silicon substrate by which silicon oxide remains in some surface parts in drawing 31 (d). Furthermore, 
the silicon oxide 3106 which carried out vapor growth is made to deposit on it. Here, although the front 
face of the alumimium nitride layer 3105 is not flat, the front face of silicon oxide 3106 on which it was 
made to deposit thickly is almost flat. 

[01 1 7] In drawing 32 (a), if all the silicon oxide 31 06 and the part of the alumimium nitride layer 31 05 
which carried out vapor growth are removed by polish or polishing, the alumimium nitride layer 3105 with 
a very flat front face will be formed. Here, silicon oxide 3102 and the very flat alumimium nitride layer 
3105 use as Substrate C the single crystal silicon substrate 3101 formed in the front face. 
[01 18] In drawing 32 (b), said substrate C and the new single crystal silicon substrate 3106 (let this be 
Substrate D.) are prepared. The alumimium nitride layer 3105 is ****ed inside and Substrate C and 
Substrate D are made to rival in drawing 32 (c) in [ of 900-1200 degrees C ] an elevated-temperature 
vacuum or an elevated-temperature oxygen ambient atmosphere. And the semiconductor device of this 
invention with the structure shown in drawing 30 is obtained by finally removing by both polish, etching, 
or polish and etching in drawing 32 (d) even in the thickness of a request of the single-crystal-silicon 
layer of the single crystal silicon substrate 3101 (substrate C) in which silicon oxide 3102 and the 
alumimium nitride layer 3105 were formed. 

[0119] Drawing 33 is the structure section Fig. of the semiconductor device in which other examples of 
this invention are shown. Drawing 33 shows the structure section Fig. of some parts of a semiconductor 
device in which the integrated circuit was formed to the SOI wafer which has a single-crystal-silicon 
layer in an insulating lifter. In 3301, the single crystal silicon substrate of 100 micrometers - 1000 
micrometers of thickness numbers and 3302 show the alumimium nitride layer of a 1000A - several 
micrometers thickness number, and 3303 shows the silicon oxide of a 1000A - several micrometers 
thickness number. 3304 shows 1000A of thickness numbers of silicon oxide for isolation oxidized and 
formed in the thin single-crystal-silicon layer which suited on silicon oxide 3303. In drawing 33 , the 
bottom of silicon oxide 3304 touches silicon oxide 3303. P well field where 3305 is thin and which 
consists of the P type impurity of about [ 1x1 01 6cm - ] three concentration among single crystal silicon, 
and 3306 and 3307 show the source field and drain field which contain the N type impurity of about 
[ 1x1 020cm - ] three concentration among thin single-crystal-silicon layers, respectively. The gate 
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dielectric film which consists of 100A of thickness numbers of silicon oxide which 3308 oxidized the thin 
single-crystal-silicon layer, and were formed, and 3309 show the gate which consists of the 
polycrystalline silicon containing a high-concentration N type impurity. The N-channel MOS transistor is 
formed from the gate 3309, gate dielectric film 3308, the source 3306, a drain 3307, and P wells 3305. 
[0120] 3310 is the middle insulator layer formed by depositing silicon oxide of 1000A of thickness 
numbers. The aluminum layer to which 331 1 is considering electrical installation as the source 3306, and 
3312 are aluminum layers which are considering electrical installation as the drain 3307. The aluminum 
layer of 331 1 and 3312 also serves as wiring as it is extended left-hand side and on the right-hand side 
of drawing 33 , respectively. 3313 is passivation film which consists of a silicon nitride. 
[0121] In drawing 33 , the insulating materials of an insulating lifter single crystal silicon wafer (SOI 
wafer) are the alumimium nitride layer 3302 and silicon oxide 3303, and the SOI layer consists of the P 
well 3305, the source 3303, and a drain 3307. The aluminum wiring 3312 which touches the drain 3307 
touches in the part of the alumimium nitride layers 3302 and 3304. When the N-channel MOS transistor 
operates, the heat generated with the P well 3305, the source 3306, and a drain 3307 escapes the 
aluminum wiring 3312 further in a thin single-crystal-silicon layer, i.e., drawing 1 1 , to propagation and 
the single crystal silicon substrate 3301 which carries out ****** of the alumimium nitride layer 3302 
and a heat sink from the contact part 3314 of the alumimium nitride layer 3302 and the aluminum wiring 
3312. For this reason, in a semiconductor device with the structure of this invention shown in drawing 

33 , the heat generated in the thin single-crystal-silicon layer is closed in a thin single-crystal-silicon 
layer, and ** does not have ******, either and it has ****** which prevents the rise of the temperature 
of a thin single-crystal-silicon layer. 

[0122] In addition, it is Alx Ny although the matter which can be expressed with the chemical formula of 
AIN has been explained as an example as an alumimium nitride layer in the above explanation. For the 
value of thermal conductivity, the matter which can be expressed with a chemical formula is also Alx Ny 
about the description of this invention of having explained it as it of AIN so far practically equal. It also 
has the matter which can be expressed with a chemical formula. Therefore, it is not only AIN but Alx Ny 
to have described it as alumimium nitride in this invention. It is being able to say even if it attaches. 
Moreover, it changes to AIN, and even if it uses the film which consists of carbon or sapphire (aluminum 
203), the effective heat dissipation effectiveness can be acquired. 

[0123] Moreover, in the semiconductor device which consists of the single crystal silicon on the 
insulator layer of this invention, even if the substrates of 2404 or 2804 shown in drawing 24 , drawing 26 , 
drawing 28 , etc. are transparence insulating substrates, such as not only single crystal silicon but a 
quartz, and glass, they are contained in the example of this invention. In this case, since silicon oxide, 
the alumimium nitride layer, and the quartz are transparent, they can be used for active-matrix mold 
light valve equipment. 

[0124] Drawing 34 shows the example which constituted light valve equipment using the semi-conductor 
substrate of this invention. It is the case where liquid crystal is used as electrooptic material. In drawing 

34 , it consists of a semi-conductor substrate 3400, an opposite substrate 3420, and a liquid crystal 
layer 3410 with which it filled up between these substrates. A semi-conductor substrate consists of a 
support substrate 3401 which consists of a transparent ingredient, an alumimium nitride layer 3402 
formed on this support substrate, and silicon oxide film 3419. On the semi-conductor substrate 3400, 
Sw-Tr3404 and the pixel electrode 3403 which are formed in each intersection of two or more signal 
electrodes 3413 linked to the X driver 3414 and the Y driver 3415 which constitute the circumference 
circuit section, and two or more scan electrodes 3412 linked to these Y drivers and X driver, and a this 
signal electrode and a scan electrode are formed. 

[0125] Although the up-and-down polarizing plates 3417 and 341 1 are formed in drawing 34 , it may 
dissociate and a polarizing plate may be arranged without not necessarily pasting the transparence 
substrate 3416 and 3401. It is constituted by X driver which constitutes the circumference circuit 
section, and Y driver with the semiconductor device shown by drawing 33 . In drawing 34 , although the 
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structure by which the laminating was carried out on the transparence substrate 3401 in the alumimium 
nitride layer 3402 was indicated in order to make an understanding easy, it cannot be overemphasized 
that only the lower part of for example, the circumference circuit section may form an alumimium nitride 
layer only for a required part. 

[0126] Drawing 35 shows the structure section Fig. of the semiconductor device of this invention. The 
transparence insulating substrate to which 3501 changes from a quartz, glass, etc., the insulator layer of 
thermal conductivity, such as alumimium nitride, with 3502 [ high ], and 3503 show semi-conductor film, 
such as single crystal silicon, polycrystalline silicon, and a-Si. When the transistor and integrated circuit 
which were formed into the semi-conductor film 3503 operate, the heat generated in the semi- 
conductor film 3503 does not remain in propagation and the semi-conductor film 3503 at the insulator 
layers 3502, such as alumimium nitride with high thermal conductivity. 

[0127] In addition, the example of drawing 35 has a transparent insulating substrate 3501, and when 
alumimium nitride is a thin film, since it is transparent, 3502 has an advantage applicable to the active- 
matrix mold display of a light transmission mold. Drawing 36 is the structure section Fig. showing other 
examples of the semiconductor device of this invention. 3601 is an insulating substrate with high thermal 
conductivity, such as alumimium nitride. 3602 shows the semi-conductor film which consists of single 
crystal silicon, polycrystalline silicon, a-Si, etc. 

[0128] In the semiconductor device of the structure shown in this drawing 36 , when the transistor and 
integrated circuit which were formed into the semi-conductor film 3602 operate, the heat generated in 
the semi-conductor film 3602 escapes out of propagation and a semiconductor device to the insulator 
layers 3601, such as alumimium nitride with high thermal conductivity, and does not remain in the semi- 
conductor film 3602. 

[0129] Drawing 37 is the structure section Fig. showing other examples of the semiconductor device of 
this invention. 3701 is an insulating substrate with high thermal conductivity, such as alumimium nitride. 
3702 shows thin insulator layers, such as silicon oxide. 3703 shows the semi-conductor film which 
consists of single crystal silicon, polycrystalline silicon, a-Si, etc. 

[0130] In the semiconductor device of the structure shown in this drawing 37 , when the transistor and 
integrated circuit which were formed into the semi-conductor film 3703 operate, the heat generated in 
the semi-conductor film 3703 passes the thin insulator layer 3702, escapes easily to the insulator layers 
3701, such as alumimium nitride with high thermal conductivity, and does not remain in the semi- 
conductor film 3703. 

[0131] In the structure of drawing 37 , one of the reasons an insulator layer 3702 exists is because 
alumimium nitride has piezoelectric, when the thermally conductive high insulating substrate 3701 is 
alumimium nitride. A transistor and an integrated circuit are formed into the semi-conductor film 3703, 
the alumimium nitride in which the current generated when they operate, and an electrical potential 
difference have piezoelectric is affected, and there is a possibility that the interaction of the semi- 
conductor film 3703 and alumimium nitride 3701 may arise. This interaction can be prevented if there is 
a thin insulator layer 3702. 

[0132] Furthermore, another reason is that the direction which forms the semi-conductor film on silicon 
oxide becomes easy rather than forming the direct semi-conductor film on thermally conductive high 
alumimium nitride. In the above explanation, alumimium nitride was mentioned as an example of a 
thermally conductive high insulating material. The thermal conductivity in the ordinary temperature of 
this alumimium nitride is farther [ than 0.014 W/cm and **K of the silicon oxide which is 
2.5W/cmand**K and is an insulator layer like already described ] high, and even if it compares it with 1 .5 
W/cm and **K of the single crystal silicon which is a semi-conductor, it is high. He can understand 
having the thermal conductivity excellent in alumimium nitride also from this. 

[0133] Drawing 38 is the structure section Fig. showing other examples of the semiconductor device of 
this invention. 3805 which the insulator layer in which 3801 has a transparence insulating substrate and 
thermal conductivity with 3802 [ high ], such as alumimium nitride, and 3804 which 3803 has in the right- 
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and-left both ends on silicon oxide and silicon oxide 3803 have in a single-crystal-silicon layer and the 
center section on silicon oxide 3803 shows Poly-Si, respectively. It is possible to form a pixel Sw-Tr 
group in the polycrystalline silicon layer 3805, to form the driver line which operates these pixel Sw-Tr 
group in the single-crystal-silicon layer 3804, and to apply as an active-matrix display in the example of 
this invention of drawing 38 , since the transparence insulating substrate 3801, alumimium nitride 3802, 
and silicon oxide 3803 are transparence altogether. 

[0134] In this structure, even if the driver line formed into the pixel switching transistor group formed in 
the polycrystalline silicon layer of 3805 when there was a thermally conductive high alumimium nitride 
layer 3802, and the single-crystal-silicon layer 3804 operates, the heat generated there passes silicon 
oxide 3803, and does not stop at the alumimium nitride layer 3802 used as a heat sink at the Poly-Si 
layer 3805 and the single-crystal-silicon layer 3804 which are propagation and a semi-conductor layer. 
It is desirable for the direction [ at this time, the thickness of the silicon oxide of 3803 is not so thick ] 
to be thousands of A. 

[0135] Drawing 39 (a) - (d) and drawing 40 (e) - (h) is the structure section Fig. showing the 
manufacture approach of the semiconductor device of this invention shown in drawing 38 . The 
production approach of the SOI wafer by the lamination method is used for this manufacture approach. 
In drawing 39 R> 9 (a), it is the silicon oxide which 3901 oxidizes a single crystal silicon substrate, and 
3902 oxidizes the single crystal silicon substrate 3901, and is obtained. The thickness of silicon oxide 
3902 is hundreds of A - several micrometers. Let the single crystal silicon substrate 3901 in which 
silicon oxide 3902 was formed be Substrate A. 

[0136] Moreover, it is the alumimium nitride layer by which 3904 was formed in the transparence 
insulating substrate and 3903 was formed in the front face of the transparence insulating substrate 3904. 
Let the transparence insulating substrate 3904 in which the alumimium nitride layer 3903 is formed be 
Substrate B. Silicon oxide 3902 and the alumimium nitride layer 3903 are made to counter, and 
Substrate A and Substrate B are made to rival in drawing 39 (b) in [ of 900-1200 degrees C ] an 
elevated-temperature vacuum or an elevated-temperature oxygen ambient atmosphere. 
[0137] Furthermore, in drawing 39 (c), using both polish, etching, or polish and etching of the single 
crystal silicon substrate 3901 in which silicon oxide 3902 was formed, it removes until it becomes 
desired thickness. Consequently, the thin single-crystal-silicon layer 3905 which is a SOI layer will be 
formed on the alumimium nitride layer 3903 and silicon oxide 3902. In drawing 39 (d), a resist is applied 
on the thin single-crystal-silicon layer 3905 of drawing 39 (c), and according to a photolithography 
process, the resist of a center section is removed and it leaves a resist 3906 to right-and-left both 
ends. 

[0138] Next, in drawing 40 (e), by dry etching, the thin single crystal silicon 3905 is removed and a resist 
3906 is removed after that. Consequently, the single-crystal-silicon layer 3907 remains in the right-and- 
left both ends on silicon oxide 3902. In drawing 40 (f), after depositing the Poly-Si polycrystalline silicon 
3908, a resist is applied and it leaves a resist 3909 to a center section according to a photolithography 
process. Next, in drawing 40 (g), by dry etching, Poly-Si3908 is etched and it leaves Poly-Si3910 to the 
bottom of the resist 3909 of a center section in the shape of an island. 

[0139] In drawing 40 (h), when a resist 3909 is removed, the island-like polycrystalline silicon 3910 will 
be formed in the right-and-left both ends of the upper part of silicon oxide 3902 as well as the island- 
like single crystal silicon 3907 and a center section, and the structure of the semiconductor device of 
this invention shown in drawing 38 will be done. 

[0140] The structure section Fig. which are other examples of this invention is shown in drawing 41 . 
4101 is the semi-conductor film and 4102 is silicon oxide and a transparence insulating substrate with 
4103 [ thick / an alumimium nitride layer and 4104 ]. In drawing 41 , silicon oxide 4102 is removed in 
some parts 4105, it is the part and the alumimium nitride layer touches the semi-conductor film 4101. In 
this structure, the heat generated within the thin semi-conductor film when the integrated circuit 
formed in the semi-conductor film 4101 operates is transmitted from the part 4105 where the thin 
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semi-conductor film 4101 is directly in contact with the alumimium nitride layer 4103 to the thermally 
conductive high alumimium nitride layer 4103. For this reason, in the semiconductor device of this 
invention shown in drawing 41 , even when an integrated circuit is working, the temperature rise of the 
thin semi-conductor film 4101 is suppressed. 

[0141] Drawing 42 is the structure section Fig. of the semiconductor device in which other examples of 
this invention are shown. Drawing 42 shows the structure section Fig. of some parts of the 
semiconductor device with which the integrated circuit was formed on the Poly-Si film the semi- 
conductor film of an insulating lifter, and here. In 4201, insulating substrates, such as glass and a quartz, 
and 4202 show the alumimium nitride layer of a 1000A - several micrometers thickness number, and 

4203 shows the silicon oxide of a 1000A - several micrometers thickness number. P well field where 

4204 is thin and which consists of the P type impurity of about [ 1x1 01 6cm - ] three concentration 
among Poly-Si, and 4205 and 4206 show the source field and drain field which contain the N type 
impurity of about [ 1x1 020cm - ] three concentration among thin Poly-Si layers, respectively. 
[0142] When the gate dielectric film which consists of the silicon oxide which 4207 oxidized the thin 
Poly-Si film and was formed, and 4208 form gate oxide 4207, the silicon oxide formed in coincidence at 
the side attachment wall of the Poly-Si film and 4209 show the gate which consists of Poy-Si 
containing a high-concentration N type impurity. The N-channel MOS transistor is formed from the gate 
4209, gate dielectric film 4207, the source 4205, a drain 4206, and P wells 4204. 4210 is the middle 
insulator layer formed by depositing silicon oxide of 1000A of thickness numbers. The aluminum layer to 
which 421 1 is considering electrical installation as the source 4206, and 4212 are aluminum layers which 
are considering electrical installation as the drain 4206. The aluminum layer of 4212 also serves as wiring 
as it is extended on the right-hand side of drawing 42 , as the aluminum layer of 421 1 is extended 
before and after drawing 42 . 4213 is passivation film which consists of a silicon nitride. 

[0143] In drawing 42 , the aluminum wiring 4212 which touches the drain 4206 touches in the part of the 
alumimium nitride layers 4202 and 4214. When the N-channel MOS transistor operates, by the thin Poly- 
Si film, i.e., drawing 42 , the heat generated with the P well 4204, the source 4205, and a drain 4206 is 
transmitted in the aluminum wiring 4212, and escapes from the contact part 4214 of the alumimium 
nitride layer 4202 and the aluminum wiring 4212 to the alumimium nitride layer 4202 further. For this 
reason, in a semiconductor device with the structure of this invention shown in drawing 42 , the heat 
generated in the thin polycrystalline silicon membrane layer is closed in a thin polycrystalline silicon 
membrane layer, and ** does not have ******, either and it has ****** which prevents the rise of the 
temperature of a thin polycrystalline silicon membrane layer. 

[0144] Next, the example of this invention to a technical problem (4) is explained. That is, the structure 
which misses the heat generated when the integrated circuit formed of Tr made detailed very much by 
the single crystal silicon substrate operates is considered. Drawing 43 , drawing 45 , and drawing 4646 
show other examples of this invention. In these three drawings, the same number was shaken at the part 
of the same name for simplification of explanation. 

[0145] The single crystal silicon substrate which consists of the P type impurity of concentration with 
thin 4301 in drawing 43 , P well to which 4302 changes from P type high impurity concentration with a 
little high concentration from a single crystal silicon substrate, the source with which 4303 and 4304 
consist of a high-concentration N type impurity And a drain, the gate where it consists of Poly-Si in 
which the impurity of high concentration [ 4305 / 4306 / gate dielectric film and ] is contained, N well 
which consists of the N type impurity of concentration with thin 4307, the source with which 4308 and 
4309 consist of a high-concentration P type impurity And a drain and 4310 express the gate which 
consists of Poly-Si in which the high-concentration impurity is contained. 

[0146] The silicon oxide for isolation with thick 431 1, the middle insulator layer which consists of the 
silicon oxide which was made to deposit 4312 and was formed, and 4313 are metal aluminum. 4314 
shows the thermally conductive high passivation film. This passivation film is insulation, for example, 
uses alumimium nitride. 
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[0147] It sets to drawing 43 and is N-channel MOS. Tr is formed from the P well 4302, the source 4303, 
a drain 4304, gate dielectric film 4305, and the gate 4306. Moreover, P-channel MOS Tr is formed from 
the N well 4307, the source 4308, a drain 4309, gate dielectric film 4305, and the gate 4310. 
[0148] N-channel MOS Tr and P-channel MOS In order that the heat generated when Tr operates not 
only escapes in the single-crystal-silicon layer 4301 of a substrate, but may escape on the thermally 
conductive high passivation film 4314 in the upper part of Tr, the dimension of Tr is [ even if ] very small, 
and as for the temperature in Tr, in many, the flowing current does not go up. 

[0149] The place where the example of this invention of drawing 44 differs from the example of this 
invention of drawing 43 , drawing 44 is only a point which is using the SOI wafer. That is, in drawing 44 , 
4401 is a single crystal silicon substrate and 4402 is single-crystal-silicon silicon oxide. A thin single- 
crystal-silicon layer is on this silicon oxide 4402, and they are N-channel MOS Tr and P-channel MOS 
there. Tr is formed. That is, the SOI layer consists of the P well 4302 of N-channel MOS Tr, the source 
4303, a drain 4304 and the N well 4307 of P-channel MOS Tr, the source 4308, and a drain 4309. 
[0150] In a SOI wafer, it is hard to be transmitted to the single crystal silicon substrate 4401 which has 
the heat generated when Tr operates under silicon oxide 4402. However, in drawing 44 , since the 
passivation film 4314 on Tr is the thermally conductive high matter, in the heat generated within Tr, the 
temperature of propagation and a SOI layer cannot rise easily on the passivation film 4314 from metal 
aluminum 4313. 

[0151] Moreover, drawing 45 is the example of this invention which is using SOI as well as drawing 44 . 
As for 4501, a transparence insulating substrate and 4502 are layers with high thermal conductivity. The 
structure above silicon oxide 4402 is the same as drawing 44 . N-channel MOS The temperature of 
propagation and Tr field does not rise in the heat-conduction layer 4502 under the thermally conductive 
high passivation film 4314 whose heat generated in the field of Tr and P-channel MOS Tr is on them Tr, 
and silicon oxide 4402. 

[0152] In the case of the example of drawing 45 , the thermal conductivity of the transparence insulating 
substrate 4501 is bad, and existence of the silicon oxidation membrane layer 4402 and the heat- 
conduction layer 4502 between the transparence insulating substrates 4501 has effectiveness, when 
missing the heat generated within Tr to the down side. In the example of drawing 45 , the thermally 
conductive passivation film 4314 may be an insulating material, and the heat-conduction layer 4502 may 
be a metal. Since the passivation film 4314 is in contact with metal aluminum 4313, you must be an 
insulating material. Moreover, it is because very high thermal conductivity will be obtained if the heat- 
conduction layer 4502 uses a metal. 

[0153] Next, the example of this invention to a technical problem (5) is explained below. Drawing 46 is 
the typical sectional view showing one example of the semi-conductor substrate of this invention. It has 
the silicon single crystal thin film device formative layer 4601 through the adhesives layer 4603 on the 
insulating support substrate 4604, and has an insulating layer 4602 on the silicon single crystal thin film 
device formative layer 4601, and the heat-conduction layer 4605 which consists of the ingredient 
excellent in thermal conductivity is formed on the insulating layer 4602. 

[0154] Here, the insulating support substrate 4604 is good also as a transparency ingredient which 
consists of glass, a quartz, etc. Moreover, the layer 4605 which consists of the ingredient excellent in 
thermal conductivity is formed with a metal or resin. The layer 4605 which consists of the ingredient 
which was furthermore excellent in thermal conductivity may be formed with a transparency ingredient. 
[0155] Drawing 47 is the typical sectional view showing other examples of the semi-conductor substrate 
of this invention. A different point from the example shown in drawing 46 is a point that the heat- 
conduction layer 4701 is formed between the insulating support substrate 4604 and the adhesives layer 
4603. Drawing 48 R> 8 is the typical sectional view showing other examples of the semi-conductor 
substrate of this invention. 

[0156] A different point from the example shown in drawing 46 is a point which the location of the heat- 
conduction layer 4801 and the adhesives layer 4603 has reversed. If it does in this way, since the 
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distance of the silicon single crystal thin film device formative layer 4601 and the heat-conduction layer 
4801 will become near compared with the example shown in drawing 46 , heat has structure which is 
easy to escape in the heat-conduction layer 4801. 

[0157] Drawing 49 is the typical sectional view showing other examples of the semi-conductor substrate 
of this invention. It is characterized by for the heat-conduction layer 4605 being on an insulating layer 
4602, for the heat-conduction layer 4801 being between the adhesives layer 4603 and the silicon single 
crystal thin film device formative layer 4601, and a heat-conduction layer being in two places. If it does 
in this way, the heat generated in the silicon single crystal thin film device formative layer 4601 has the 
structure where heat cannot remain in the silicon single crystal thin film device formative layer 4601 
easily, compared with the example shown in drawing 46 , in order to escape in the heat-conduction 
layers 4801 and 4605 of two upper and lower sides. 

[0158] In the example of drawing 46 of this invention - drawing 49 , it is characterized by the heat- 
conduction layers 4605 and 4901 being alumimium nitride of an insulating material. Since it is 
transparent, alumimium nitride is convenient when using as a semi-conductor substrate for light valves. 
Furthermore, the heat-conduction layers 4605 on an insulating material 4602 may be metals, such as 
very high aluminum of thermal conductivity. 

[0159] In the example of drawing 49 , the heat-conduction layers 4605 are metals, such as aluminum, 
and its heat-conduction layer of 4801 is still more desirable in it being the insulating material of 
alumimium nitride. That is, it is better for this heat-conduction layer 4801 to be an insulating material, in 
order for the heat-conduction layer of 4801 to touch the metal wiring layer formed in the silicon single 
crystal thin film device formative layer 4601 and to prevent electric short-circuit. 
[01 60] In the example of drawing 47 of this invention - drawing 49 , the insulating support substrate 
4604 is good like the example of drawing 46 also as a transparency ingredient which consists of glass, a 
quartz, etc. 

[0161] According to the example of drawing 46 of this invention - drawing 49 , it sticks to the insulating 
layer 4602 which touches the silicon single crystal thin film device formative layer 4601. Since it sticks 
to the adhesives layer 4603 which the heat-conduction layer 4605 is formed or touches the silicon 
single crystal thin film device formative layer 4601 and the heat-conduction layer 4701 or 4801 is 
formed When an MOS mold integrated circuit is formed in the silicon single crystal thin film device 
formative layer 4601, with the electrical potential difference which could miss promptly the heat 
generated from the MOS mold integrated circuit, and was impressed to the drain field of heat and the 
MOS mold Tr The trap of the majority carrier will be deeply carried out to the gate dielectric film of the 
MOS mold Tr, consequently the degradation phenomenon of causing a threshold rise of the MOS mold 
Tr can be inhibited. 

[0162] Drawing 50 is the typical sectional view of the light valve equipment by one example of the semi- 
conductor substrate for light valves of this invention. It has the silicon single crystal thin film device 
formative layer 5001 through the adhesives layer 5003 on the insulating support substrate 5004, and it 
has an insulating layer 5002 on the silicon single crystal thin film device formative layer 5001, and it has 
the pixel field 5006 in which Sw-Tr was formed for every drive circuit formation field 5010 where the 
drive circuit was formed in the silicon single crystal thin film device formative layer 5001, and pixel, and 
the heat-conduction layer 5005 which consists of the ingredient excellent in thermal conductivity is 
formed on the insulating layer 5002 on the drive circuit formation field 5010. Furthermore, on the 
insulating layer 5002 on the pixel field 5030, although not illustrated, the orientation film is formed, and 
the opposite substrate 5021 in which the counterelectrode which is not illustrated since it is easy, and 
the orientation film were formed on the front face pastes up with a seal 5022, and takes the structure 
which pinches the liquid crystal layer 5023 in the gap of the orientation film on an insulating layer 5002, 
and the orientation film on the opposite substrate 5021. 

[0163] In the light valve equipment shown in drawing 50 , the heat-conduction layer 5005 is formed only 
on the insulating layer 5002 on the drive circuit formation field 5010. When Sw-Tr in which this was 
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formed for every pixel in the pixel field 5030 to what the drive circuit is always operating and tends to 
generate heat in does not always operate, for example, a TV signal performs a screen display, it is 
because, as for each Sw-Tr, only about 30 mses will be in ON condition in 1 second. 
[0164] Moreover, in the light valve equipment shown in drawing 50 , the insulating support substrate 
5004, the adhesives layer 5003, and the opposite substrate 5021 are formed with a transparency 
ingredient, and form the light valve equipment of a transparency mold. On the other hand, the heat- 
conduction layer 5005 does not need to be a transparency ingredient, and is formed with a metal or 
resin. 

[0165] Drawing 51 is the typical sectional view of the light valve equipment by other examples of the 
semi-conductor substrate for light valves of this invention. A different point from the example shown in 
drawing 50 is a point that the heat-conduction layer 5101 is formed between the insulating support 
substrate 5004 and the adhesives layer 5003. In this case, since the heat-conduction layer 5101 is 
formed also in the inferior surface of tongue of the pixel field 5030, in order to form the light valve 
equipment of a transparency mold, the heat-conduction layer 5101 needs to be formed with a 
transparency ingredient. In addition, although not illustrated, the layer which consists of the ingredient 
which was further excellent in thermal conductivity depending on the case may be formed on the 
insulating layer 5002 on the drive circuit formation field 5010. The sign same about other components as 
drawing 50 is described, and it changes to explanation. 

[0166] Drawing 52 is the typical sectional view of the light valve equipment by other examples of the 
semi-conductor substrate for light valves of this invention. 5201 is alumimium nitride excellent in the 
thermal conductivity between the adhesives layer 5003 and the silicon single crystal thin film device 
formative layer 5001. 5202 is aluminum excellent in the thermal conductivity on the insulating layer 5002 
on the drive circuit formation field 5010. Although it serves to miss the heat generated in the drive 
circuit formation field 5010 which aluminum 5202 makes a hole in some parts 5203 of an insulating layer 
5002, and heat generates especially in the single crystal thin film device formative layer 5001 through an 
insulating layer 5002, since it is in contact with the grounding terminal formed in the silicon single crystal 
thin film device formative layer 5001, it has the work which misses heat efficiently also from here. It is 
because the heat led to the grounding terminal with metal wiring escapes to aluminum 5202 easily. If the 
aluminum on an insulating layer 5002 is electrically set as a gland and it is moreover made stability, the 
electric effect of the silicon single crystal thin film device formative layer 5001 can be prevented, and 
stable actuation of a drive circuit will be attained. 

[0167] According to the example shown in the example of drawing 50 - drawing 52 , as the example of 
drawing 46 - drawing 49 explained It sticks to the insulating layer 4602 which touches the silicon single 
crystal thin film device formative layer 4601. Since it sticks to the adhesives layer 4603 which the heat- 
conduction layer 4605 is formed or touches the silicon single crystal thin film device formative layer 
4601 and the heat-conduction layers 4701 and 4801 are formed When the drive circuit which changes 
from an MOS mold integrated circuit to the silicon single crystal thin film device formative layer 4601 is 
formed With the electrical potential difference which could miss promptly the heat generated from the 
drive circuit, and was impressed to the drain field of heat and a MOS transistor The trap of the majority 
carrier will be deeply carried out to the gate dielectric film of a MOS transistor. Consequently, the light 
valve equipment with which the degradation phenomenon of causing the threshold rise of a MOS 
transistor was inhibited and which formed a drive circuit and Sw-Tr for every pixel by being made from a 
silicon single crystal can be formed. 
[0168] 

[Effect of the Invention] As explained to the detail above, the semiconductor device of this invention 
has the outstanding property shown below. 

(1) In the semiconductor device for light valve substrates of this invention in which the drive circuit 
section which changes from the complementary MOS integrated circuit to the thin single-crystal-silicon 
layer on the electric insulation film at least, and a pixel Sw-Tr group are formed, it has the outstanding 
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property with very little [ there is little fluctuation of Vt of pixel Sw-Tr which the high voltage joins with 
time, and / moreover ] leakage current by light. 

[0169] (2) By forming on the single crystal silicon of the field which whose frequency of operation is 
[ the semiconductor device of this invention ] high, and does not have the electric insulation film in the 
high circuit of power consumption The heat generated in the circuit can be made easy to miss, and 
frequency of operation is low, by [ with little power consumption ] forming the circuit which moreover 
needs a high speed on the thin single crystal silicon on the electric insulation film, the reliable engine 
performance was stabilized and a high-speed semiconductor device can be obtained. 
[0170] Moreover, when the single-crystal-silicon layer which removes the single-crystal-silicon layer 
which remains in the bottom of the insulator layer formed into single crystal silicon, and is on the 
insulator layer is formed in the shape of an island and the insulator layer is silicon oxide, in the field in 
which the single crystal silicon island is not formed by the shape of silicon oxide, a single crystal silicon 
substrate crosses up and down, and a transparent field is obtained optically. 

[0171] Consequently, if a transparence substrate and a sealant enclose liquid crystal with the bottom of 
silicon oxide and a pixel Sw-Tr group is formed in the single-crystal-silicon layer on silicon oxide, it also 
has the advantage which can obtain light valve substrate equipment mass in small area. 
(3) Moreover, when the insulating material under semi-conductor film, such as thin single crystal silicon, 
Poly-Si, and a-Si, consists of one layer of very high alumimium nitride layers of thermal conductivity, 
and two or more layers which contain an alumimium nitride layer at least The heat generated by 
actuation of the integrated circuit formed into semi-conductor film, such as thin single crystal silicon, 
Poly-Si, and a-Si, escapes in an alumimium nitride layer. Consequently, it has the outstanding advantage 
which can offer a stable and reliable semiconductor device, without the temperature in the thin semi- 
conductor film rising. 

[0172] (4) Moreover, a single crystal silicon substrate Or by forming the passivation film which is a 
thermally conductive high insulating material in the upper parts, such as Tr formed into semi-conductor 
film, such as thin single crystal silicon of an insulating lifter, Poly-Si, and a~Si, diode, and an integrated 
circuit It has the outstanding advantage which can offer a stable and reliable semiconductor device, 
without the heat generated in a single crystal silicon substrate or the semi-conductor film of an 
insulating lifter escaping in the passivation film, consequently the temperature of the semi-conductor 
film of a single crystal silicon substrate or an insulating lifter rising. 

[0173] (5) According to the semi-conductor substrate of this invention which has the silicon single 
crystal thin film device formative layer through a binder layer on an insulating substrate, and furthermore 
has an insulating layer on said silicon single crystal thin film device formative layer, and the semi- 
conductor substrate for light valves Since the heat generated from the MOS mold integrated circuit 
formed in the silicon single crystal thin film device formative layer by forming the heat-conduction layer 
in contact with the insulating-layer top or the adhesives layer can be missed promptly, The light valve 
equipment which controlled the threshold rise of a MOS transistor and formed a drive circuit and Sw-Tr 
for every pixel also by prolonged actuation by being made from an MOS mold integrated circuit and a 
silicon single crystal excellent in dependability can be formed. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the structure section Fig. of the semiconductor device for light valve substrates of this 
invention. 

[Drawing 2] It is cross-section structural drawing of a SOI wafer. 

[Drawing 3] (a) - (d) is the process sectional view showing the manufacture approach of the 
conventional semiconductor device. 

[Drawing 4] It is the sectional view of the conventional semiconductor device. 

[Drawing 5] It is the sectional view of the MOS transistor formed in the single-crystal-silicon layer. 
[Drawing 6] It is the sectional view of the MOS transistor formed in the single-crystal-silicon layer on a 
quartz substrate. 

[Drawing 7] It is the sectional view of the MOS transistor formed in the single-crystal-silicon layer on 
silicon oxide. 

[Drawing 8] It is the sectional view of the MOS transistor formed in the single-crystal-silicon layer of an 
electric insulation lifter. 

[Drawing 9] It is the typical sectional view showing the conventional semi-conductor substrate. 
[Drawing 10] It is the sectional view of the MOS transistor of the usual structure formed in the single- 
crystal-silicon layer of an electric insulation lifter. 

[Drawing 1 1] VT at the time of high-voltage actuation of the MOS transistor formed in the single- 
crystal-silicon layer of an electric insulation lifter It is the graph which shows aging. 
[Drawing 1 2] It is the sectional view of the MOS transistor of the LDD structure formed in the single- 
crystal-silicon layer of an electric insulation lifter. 

[Drawing 13] VT at the time of high-voltage actuation of the MOS transistor of the usual structure 
formed in the single-crystal-silicon layer of an electric insulation lifter, and LDD structure It is the graph 
which showed gate length for aging as a parameter. 

[Drawing 1 4] It is the perspective view showing the configuration of the semiconductor device for light 
valve substrates. 

[Drawing 15] It is the structure section Fig. of the MOS transistor formed in the single-crystal-silicon 
layer of the electric insulation lifter at the time of an optical exposure. 

[Drawing 16] It is the top view of the MOS transistor formed in the single-crystal-silicon layer of an 
electric insulation lifter. 

[Drawing 1 7] It is the top view of a pixel switching transistor and the MOS transistor of the drive circuit 
section in the semiconductor device for light valve substrates of this invention. 
[Drawing 1 8] It is cross-section structural drawing of the semiconductor device of this invention. 
[Drawing 19] It is cross-section structural drawing of the semiconductor device of this invention. 
[Drawing 20] It is cross-section structural drawing of the semiconductor device of this invention. 
[Drawing 21] It is cross-section structural drawing of the semiconductor device of this invention. 
[Drawing 22] It is cross-section structural drawing of the semiconductor device of this invention. 
[Drawing 23] It is the cross section which shows an example of the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 24] It is the sectional view of the semiconductor device of this invention. 
[Drawing 25] It is the sectional view of the semiconductor device of this invention. 
[Drawing 26] It is the sectional view of the semiconductor device of this invention. 
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[Drawing 27] It is the sectional view of the semiconductor device of this invention. 

[Drawing 28] (a) - (c) is the process sectional view showing the manufacture approach of the 

semiconductor device of this invention. 

[Drawing 29] It is the schematic diagram of the equipment for forming alumimium nitride. 
[Drawing 30] It is the sectional view of the semiconductor device of this invention. 
[Drawing 31] (a) - (d) is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 32] (a) - (d) is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 33] It is the sectional view of the semiconductor device of this invention. 
[Drawing 34] Light valve equipment using the semi-conductor substrate of this invention. 
[Drawing 35] It is the sectional view of the semiconductor device of this invention. 
[Drawing 36] It is the sectional view of the semiconductor device of this invention. 
[Drawing 37] It is the sectional view of the semiconductor device of this invention. 
[Drawing 38] It is the sectional view of the semiconductor device of this invention. 
[Drawing 39] (a) - (d) is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 40] (e) - (h) is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 41] It is the sectional view of the semiconductor device of this invention. 

[Drawing 42] It is the sectional view of the semiconductor device of this invention. 

[Drawing 43] It is the sectional view of the semiconductor device of this invention. 

[Drawing 44] It is the sectional view of the semiconductor device of this invention. 

[Drawing 45] It is the sectional view of the semiconductor device of this invention. 

[Drawing 46] It is the typical sectional view showing one example of the semi-conductor substrate of 

this invention. 

[Drawing 47] It is the typical sectional view showing other examples of the semi-conductor substrate of 
this invention. 

[Drawing 48] It is the sectional view of the semiconductor device of this invention. 
[Drawing 49] It is the sectional view of the semiconductor device of this invention. 
[Drawing 50] It is the typical sectional view of the light valve equipment by one example of the semi- 
conductor substrate for light valves of this invention. 

[Drawing 51] It is the typical sectional view of the light valve equipment by other examples of the semi- 
conductor substrate for light valves of this invention. 

[Drawing 52] It is the typical sectional view of the light valve equipment by other examples of the semi- 
conductor substrate for light valves of this invention. 
[Description of Notations] 
104 Liquid Crystal 

105, 31, 41 Substrate silicon oxide 

106, 22, 32 Semi-conductor single-crystal-silicon layer 

111 Pixel Electrode 

1 12 Pixel Switching Transistor 

113 = **** 

114 116 Orientation film 

117 Drive Circuit Section MOS Transistor 

1801, 1901, 2201 Single crystal silicon substrate 

1802, 1902, 2202 Silicon oxide 

1803, 1903, 2203 Single-crystal-silicon layer on silicon oxide 
1904 1906 Circuit formed on the single crystal silicon substrate 
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1905 [ ] Circuit Formed in Single-Crystal-Silicon Layer on Silicon Oxide 

2222 [ ] Adhesives 

2223 [ ] Transparence Substrate 

2224 [ ] Liquid Crystal Layer 

2225 [ ] Sealant 

2226 [ ] Opposite Transparence Substrate 
2404, 2705, 2804 Single crystal silicon substrate 

2402, 2703, 2802 Silicon oxide 

2403, 2702, 2704, 2803, 3302 Alumimium nitride 

2401, 2701, 2805 Thin single crystal silicon on an insulator layer 
3311 3304 Metal wiring 

3501 3801 Transparence insulating substrate 

3601 3701 High temperature conductivity insulating substrate 

3502 3802 Alumimium nitride 
3803 3902 Silicon oxide 

3503, 3602, 3702 Semi-conductor film 
4211 4212 Metal wiring 

4601 Silicon Single Crystal Thin Film Device Formative Layer 

4602 Insulating Layer 

4603 Adhesives Layer 

4604 Insulating Support Substrate 

4605 Heat-Conduction Layer 

5021 Opposite Substrate 

5022 Seal 

5023 Liquid Crystal Layer 

5010 Drive Circuit Formation Field 
5030 Pixel Field 
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